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TITLE OF THE INVENTION 

TRI-ARYL-SUBSTTIXJTED-ETHANE PDE4 INHIBITORS 
5 BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

P .h n t Pr6Sent inVbnti ° n iS direCted t0 com P°""ds that are tri-aryl substituted 

0 air', * P r" S '~ 

0 a tlnazole, and „,) a Pyridyl moiety which „ phosphodiesterase ^ »> 
RELATED BACKGROUND 

rP c . k HOnn ° neS ^ com P° und s that variously affect cellular activity In manv 

Many effects produced by hormones, however, are not caused by the singular effect of 
just the hormone. Instead, the hormone first binds to a receptor, thereby^lTthe 
release of a second compound that goes on to affect the cellular activity I ZZc ^o 
the hormone 1S known as the first. messenger while the second compound* oZ2T 
second messenger. Cyclic adenosine monophosphate (adenosine 3> S^Jc 
monophosphate «cAMT» or "cyclic AMP") is Wn as a second messenger for 
ozones mcludmg epinephrine, glucagon, calcitonin, corticotrophin, lipotropin 

PhOSphodiesKrases <" PDE ")^"f^lyofen Z yme s that metabolic 3' 
( PDE4 . a,so icnown as ••PDE r IV>, „ hich js . high aff cAMp 

HI t t- as po,emiai for the ^ove, ;r 

srn T:™* OTy compou " ds - PDE4 is known w exut ^ m f - 

■soenzy.nes, each of whtch ia encoded by a dtatinct gene. Bach of the four known PDE4 

Thus „ „ b e„eved that inhibition of PDE4, particuiariy the specific PDE4 iaoforT ha ' 
produce detnntenta, responses, can beneflciaUy affect energy and inflarnrrTo 
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symptoms. It would be de^iraM- * 

inhibi, PDE4 activity. PTO ™* C ° mpOUnds ™ d compositions a* 

irihibi, PDE4 acdvi * '° PK>V,de "° Vel com P°™* - compositions lhat 

■0 CBurrtoufe, a!.. ('3^ C * ! 1 ^ COmPO " ndS *«-d in 

describe A. wide variation of aesel^ C ^ m ^ :821 - 83 W9e);andBu ra ouf 

various compounds. As deacrib^Tn M n t "r*"** si<fc •** exhibit* by 

15 3420998) and D .s pina « ™ ^ " ^ "* * «— 

• . ^ a ci«.,Aav. /« Pharmacol., 44-33-8Qnoo^ *u 

and research of therapeutic PDE4 inhibitors S9 d998), there is great interest 

inve Stig a,ora .^2^^^ ^7 " ^ * 
■nternariona. Paten, Pubbcata ™ ST T* 
inhibit, European Paten, P „ blication Z^U^T^ 1^™* " 
5,693,672 and 5 747 541 - t ' n " o tp81I6 '0 and U.S .Patent Noa. 5,679 712- 
> US. Paten, No. 5 £ 6 «*» — i bj „, 

International PateM piJ^SST T " 3 Ph °' OSenSitiVe C °" ,P0SM °"- 

U.S. Paten, Nos 5 49^,47 , qUin ° ,toeS M PDE4 inhiW «>"- 

5,786,354, 5,859,034, 5,866 5 3 ^96 fd i ' 5 ' 739 ' 144 ' 5 ' ?7W58 ' 5 ' 78 <* 77 - 
W/35283 describe PDE4 inhibi.ora'Z , ^'""^ P ^»< Publication WO 
derivative*. U.S. Paten, No 8 " i ' "l" '"^ ** « beteroary) pheny, 
derivatives. U.S. Paten, No 5 550 137 TT?*" ** « *<™> 

Phenyia^inocarbony, deriva'uf , , J 1 """""^ «- - 

- - ^J^ZZ^l uTpI,' ^ M4 hU *- 

inhibitors tha, are te,ra-sub s ,i, u JT" , °' 5 ' 78(M78 deSCribes PD E4 

WO 96/002,5 deacribL Ltut^ow?^^ ^ 

ostituted ox,me denvaovea useful as PDE4 inbibitors. U.S. 
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SUMMARY OF THE INVENTION 

further provide, . -™"r™«"««y «W -*r. This 

invention 

bronchitis, chronic J^ZZTT" " ** *" ""^ ^ *"* 

psodasia « o2 ^w ^ m0 "^ , iSeaS ° (C ° PD) - e ° SinOPMiC «"*»»• 
associated cond*™ fh Z 7 *" *— ' Md °«"< fc (and 

colitis, Crohn's IZ^T »~* ^ ** ^erative 

arthritis, chronic Z^Zr" ^ "*»-*»»- M«»r, 

syndrom in^ *~T «*-. -* ~rv disL 

animais, diabetes ins^duf ^h f n ° bS, ™ C,iVe PU ' m0nary *~ « '» 

sepdc shoe, ,-nSrrr: z^r; funga ' or wrai induKd — - 

osteoarthrids, cancer cachexia ™ , US8, ' e ^ration, 

DETAILED DESCRIPTION OF THE INVENTION . 

A compound of this invention is represented by Formula (I): 
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CO 

5 or a pharmaceutical* acceptable salt thereof, wherein 

independent J^""* " C3 " 6C ~ °« — d 1-4 

independent " « M 

independent V' . 

nisOor l;and 

- -* Ca, ~ d '° * * e " M ^ R4 

indepenaen, Jo^ " 3 " 6CyC ' 0alM ' With M 

P uenuywitn 1-4 independent halogen orC i_6alky]; 
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R 4 is H or Ci_4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

R p is H, halogen, nitrite, or a Ci^alkyl group, said alky] optionally 
substituted with 1-4 independent halogen; 

nisOorl;and 

when R3 and R4 are connected to each other through X, then R3 and R4 
are each Ci alkyl, and X is Co-4alkyl. 

According to one embodiment of this aspect, 

Rl is Ci. 6 alkyl, optionally substituted with 1-4 independent halogen; 

R2 is Ci_ 6 alkyl, optionally substituted with 1-4 independent halogen; 

R3 is Ci_ 4 alkyl, C3-6cycloalkyl, heteroaryl, or phenyl, any of which 
optionally substituted independently with 1-4 independent halogen or Ci_ 6 alkyl; 

R4 is H or Ci-4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrite, or a Ci_ 6 alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; 

nisOorl;and 

when R3 and R4 are connected to each other through X, then R3 and R4 
are each Ci alkyl, and X is C()-4alkyl. 

According to another embodiment of this aspect, 
R 1 is Ci_6alkyl, optionally substituted with 1^4 independent halogen; 
R2 is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 
R3 is C i _4alkyl, optionally substituted independently with 1 -4 
independent halogen or C] .galkyl; 

R 4 is H or Ci_4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrite, or a Ci_6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 

nisOorl. 

According to yet another embodiment of this aspect, 

R 1 is Ci_ 6 alkyl, optionally substituted with 1-4 independent halogen; 

R2 is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 
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R 3 is C3_6cycloalkyl, optionally substituted independently with 1-4 
independent halogen or Ci^alkyl; 

R 4 is H or Ci^alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci_6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 

nisOorl. 

According to an embodiment of this aspect, 

Rl is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 

R 2 is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 

R3 is heteroaryl, optionally substituted independently with 1-4 
independent halogen or Chalky]; 

R 4 is H or Ci-4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci^alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 

n is 0 or 1. 

According to an embodiment of this aspect, 

Rl is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 
R 2 is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 

R3 is phenyl, optionally substituted independently with 1-4 independent 
halogen or Chalky!; 

R 4 is H or Ci-4alkyl, said alkyl optionally substituted with 1-4 
independent hal ogen ; 

RP is H, halogen, nitrile, or a Ci^alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 

nisOorl. 

According to still another embodiment of this aspect, 

Rl is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 

R 2 is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 

R3 and R4 are connected to each other through X; 

R3 and R4 are each C i alkyl ; 
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X is C0-4alkyl; 

RP is H, halogen, nitrile, or a Ci_ 6 alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 
nisOorl. 

According to another embodiment of this aspect, 

Rl is Ci_ 6 alky], optionally substituted with 1-4 independent halogen- 

R is C 3 -6cycIoalkyl, optionally substituted with 1-4 independent halogen- 

R^ is Ci^alkyl, C 3 _ 6 cycloalkyl, heteroaryl, or phenyl, any of which 

optionally substituted independendy.with 1-4 independent halogen or Ci_ 6 alkyl; 

R4 is H or Ci. 4 alkyl, said alkyl optionally substituted with 1 -4 

independent halogen; 

RP is H, halogen, nitrile, or a Ci_ 6 alkyl group, said alkyl optionally 

substituted with 1-4 independent halogen; 
nisOorl;and 

when R3 and R4 are connected to each other through X then R3 and R4 
areeachCialkyl,andXisC 0 -4alkyl. dR 

According to another embodiment of this aspect, 
Rl is Ci_ 6 alkyl, optionally substituted with 1-4 independent halogen- 
R2 ls C 3 -6cycloalkyl, optionally substituted with 1-4 independent halogen; 
R- 3 is Ci_4alkyl, optionally substituted independently with 1-4 
independent halogen or Ci_6alkyl; 

R 4 is H or Ci_4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci_ 6 alkyl group, said alkyl optionally 

substituted with 1-4 independent halogen; and 
nisOor 1. 



According to yet another embodiment of this aspect, 
Rl is Ci_ 6 alkyl, optionally substituted with 1-4 independent halogen- 
R2 is C 3 -6cycloalkyl, optionally substituted with 1-4 independent halogen; 
R is C 3 . 6 cycloalkyl, optionally substituted independently with 1-4 
independent halogen or Ci-galkyl; 
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R4 is H or Ci_4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Chalky! group, said alkyi optionally 
substituted with 1-4 independent halogen; and 

n is 0 or 1. 

According to an embodiment of this aspect, 

R 1 is Ci_ 6 alkyl, optionally substituted with 1-4 independent halogen; 
R2 is C 3 _6cycloalkyl, optionally substituted with 1-4 independent halogen; 
R3 is heteroaryl, optionally substituted independently with 1-4 
independent halogen or Ci_6alkyl; 

R4 is H or Ci_4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci _ 6 alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 

n is 0 or 1. 

According to an embodiment of this aspect, 

R 1 is Ci . 6 alkyl, optionally substituted with 1-4 independent halogen; 

R2 is C 3 -6cycloalkyl, optionally substituted with 1-4 independent halogen; 

R3 is phenyl, optionally substituted independently with 1-4 independent 
halogen or Ci.6alkyl; v 

R 4 is H or Ci_4.alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci. 6 alkyl group, said alkyl optionally 
substituted with 1 -4 independent halogen; and 

n is 0 or 1. 

According to still another embodiment of this aspect, 

R 1 is Ci- 6 alkyl, optionally substituted with 1-4 independent halogen; 

R2 is C 3 -6cycloalkyl, optionally substituted with 1-4 independent halogen; 

R 3 and R4 are connected to each other through X; 

R3 and R4 are each Ci alkyl; 

X is C()-4alkyl; 
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RP is H, halogen, nitrile, or a Ci_6aJkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 
n is 0 or 1. 

As used herein, "alkyl" as well as other groups having the prefix "alk" 
such as, for example, alkoxy, alkanoyl, alkenyl, alkynyl and the like, means carbon chains 
which may be linear or branched or combinations thereof. Examples of alkyl groups 
include methyl, ethyl, propyl, isopropyl, butyl, sec- and tert-butyl, pentyl, hexyl, heptyl 
and the like. "Alkenyl", "alkynyl" and other like terms include carbon chains containing 
at least one unsaturated C-C bond. 

The term "cycloalkyl" means carbocycles containing no heteroatoms, and 
mcludes mono-, bi- and tricyclic saturated carbocycles, as well as fused ring systems. 
Such fused ring systems can include one ring that is partially or fully unsaturated such as 
a benzene ring to form fused ring systems such as benzofused carbocycles. Cycloalkyl 
includes such fused ring systems as spirofused ring systems. Examples of cycloalkyl 
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, decahydronaphthalene, 
adamantane, indanyl, indenyl, fluorenyl, 1,2,3,4-tetrahydronaphalene and the like. 
Similarly, "cycloalkenyl" means carbocycles containing no heteroatoms and at least one 
non-aromatic C-C double bond, and include mono-, bi- and tricyclic partially saturated 
carbocycles, as well as benzofused cycloalkenes. Examples of cycloalkenyl include 
cyclohexenyl, indenyl, and the like. 

The term "aryl" means an aromatic substituent that is a single ring or 
multiple rings fused together. When formed of multiple rings, at least one of the 
constituent rings is aromatic. The preferred aryl substituents are phenyl and napthyl 
groups. 

The term "cycloalkyloxy" unless specifically stated otherwise includes a 
cycloalkyl group connected by a short Ci-C 2 alkyl length to the oxy connecting atom. 

The term "Co-C6alkyl" includes alkyls containing 6, 5, 4, 3, 2, 1 , or no 
carbon atoms. An alkyl with no carbon atoms is a hydrogen atom substituent. 

The" term "hetero" unless specifically stated otherwise includes one or 
more N, O, or S atoms. Heterocycloalkyl and heteroaryl are ring systems that contain one 
or more O, S, or N atoms in the ring, including mixtures of such atoms. The hetero atoms 
replace ring carbon atoms. Thus, for example, a heterocycloC 5 alkyl is a five member 
ring containing from 5 to no carbon atoms. The term "heteroaryl" means an aryl group 
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that has at least one heteroatom in the ring. The preferred heteroaryl groups are 5 and 6 
member nngs havmg 1-4 heteroatoms independently selected from N O or S 

The term "amine" unless specifically stated otherwise includes primary 
secondary and tertiary amines. * penary, 

5 The term "halogen" includes fluorine, chlorine, bromine and iodine atoms 

The tenn optionally substituted" is intended to include both substituted 
and unsubsu.u.ed Thus, for cample, optionally substitute* aty, could represent 

as for example, alkylary. ate mtended to mean that the aryl and the atyl groups are 

H wm ZZ 'XT " ° n,y ^ ° f mU,tiP ' e U °» ^blS then 

:c 0 : « • such as " m ™ - °— — * 

Compounds described herein contain one or more double bonds and may 
thus grve nee to c,s/.rans isomers as we,, as other conformauonai isomers. The presenT 
15 mvenhon mdudes a,, anch possible isomers as we,, aa natures of such isomem 

and ,„ C ° mpOUndsdracrtb «"'^»^ contain one or more asymmetric centers 
and may thus grve rise ,o diastereomers and optica, isomers. The present invention 
mchrdes aH auch poaaib.e dtastereomers aa we,, aa their racemlc mixtures, th ei 
substantial* pure resdved enantiomers, a,, poasible geometric isomers, and 

2ZZT y r eP,ab ' e Sa " S ^ abOVB FOmU '° CD * '"Own without a 

defrmtive sterecchermstry a, certain positions. The present invention includes a), 
sler orsomers of Formula (I, and pharmaceutic^ acceptable sahs thereof. Former 

Dnrin?;: 'Tr M we " as isolated specif,c - 

5 usmg racemraation or epimerization procedures known ,o those akflfed in me an the 
products of such procedures can be a mixture of stereoisomers. 

The term "pharmaceutical* acceptable salts" refers to salts prepared from 
phannaceunca! y acceptab.e non-toxic bases or acids. When me compound of ,^1. 
mvenuon . acme, its corresponding S a„ can be convenient prepared from 

btr si ic d a,ly Tf * b noMoxic bases - i " ciudinE S ~ «— - ««■* 

Conner t H r , SUCh in ° r6a " iC ^ "»»»*«». 

copper (,c and ous), ferric, ferrous, lithium, magnesium, manganese (ic and ous) 

act' , h, ' Um ' PMaSS ' Um ^ SOdiUm SaltS de ™ d f ™> Pnarmaceutically 
acceptable orgamc „on-,oxic bases include salts of primary, secondary, and tertiary 
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amines, as well as cyclic amines and substituted amines such as naturally occurring and 
synthesized substituted amines. Other pharmaceutically acceptable organic non-toxic 
bases from which salts can be formed include ion exchange resins such as, for example, 
arginine, betaine, caffeine, choline, NJtf -dibenzylethylenediamine, diethylamine, 2- 
diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N- 
ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, 
isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine, polyamine 
resins, procaine, purines, theobromine, triethylamine, trimethylamine, tripropylamine, 
tromethamine and the like. 

When the compound of the present invention is basic, its corresponding 
salt can be conveniently prepared from pharmaceutically acceptable non-toxic acids, 
including inorganic and organic acids. Such acids include, for example, acetic, 
benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric, gluconic, 
glutamic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic, 
methanesulfonic, mucic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric, 
tartaric, p-toluenesulfonic acid and the like. Particularly preferred are citric, 
hydrobromic, hydrochloric, maleic, phosphoric,' sulfuric, and tartaric acids. 

The pharmaceutical compositions of the present invention comprise a 
compound represented by Formula (I) (or pharmaceutically acceptable salts thereof) as an 
active ingredient, a pharmaceutically acceptable carrier and optionally other therapeutic 
ingredients or adjuvants. Such additional therapeutic ingredients include, for example, i) 
Leukotriene receptor antagonists, ii) Leukotriene biosynthesis inhibitors, and iii) M2/M3 
antagonists. The compositions include compositions suitable for oral, rectal, topical, and 
parenteral (including subcutaneous, intramuscular, and intravenous) administration, 
although the most suitable route in any given case will depend on the particular host, and 
nature and severity of the conditions for which the active ingredient is being 
administered. The pharmaceutical compositions may be conveniently presented in unit 
dosage form and prepared by any of the methods well known in the art of pharmacy. 

Creams, ointments, jellies, solutions, or suspensions containing the 
compound of Formula I can be employed for topical use. Mouth washes and gargles are 
included within the scope of topical use for the purposes of this invention. 

Dosage levels from about O.Olmg/kg to about 140mg/kg of body weight 
per day are useful in the treatment of conditions such as asthma, chronic bronchitis, 
chronic obstructive pulmonary disease (COPD), eosinophilic granuloma, psoriasis and 
other benign or malignant proliferative skin diseases, endotoxic shock (and associated 
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condd.ons such as laminids and colic in horees)> septjc s „ 

dtsease. .perfusion injury of the myocardium md braj „, infla • c S 

glomerulonephritis, atopic derma, Ws . urticaria, adult respiratory *£. 
. "™ *— *"™ic obstrttcdve pulmonary disease in antoals l^ 

> maptdus allergtc thinid, aHergic conjuncdvids, vema, conjuncdvid, 

— inflammation, pain, cough, rheuma" 
arthnhs, tmkyloamg spondyUna, transplant rejection and gsuft ventus host disease 
hypersecretion of gaatric acid, bacterial, fungal or viral induced sepsis or septic shock 
■nflammation and cytoldne-mediated chronic tissue dege„era tl on, osteoarthritis cancer 
cachex,a, muscle waadng. depresaion, memory impairment, tumour gro^h and Zeis 
~ of normal tissues which are msponsive .o PDE4 inhibited ahernadveTy Zu 

tinted hy the administration of from abou t O.Olmg ,o 50mg of the compound per 
ktlogram of body weight per day, or alternatively abou< 0.5mg to about 3.5g per paden, 
per day. Further, i, is understood that the PDE4 inhibiting compounds of ££Z 
can be adnuntstered at prophylacically effective dosage levels to prevent the above- 
recited conditions. 

The amount of active ingredient that may be combined with the carrier 

72 T 7 2 Sing ' e ^ f0nn Wi " ™* ***** host treats and 

he particular mode of adminisfradon. For e*amp,e, a formulation intended for me oI 
admmtstration to humans may convenient!, contain from about 0.5mg to about 5g of 
active agent, compounded with an appropriate and convenient amount of carrier material 
whtch may vary from about 5 to about ,5 percent ofthe ,o,a, composition. Unit " 
forms w„, generally contain between from about Img to about 500mg of the acdve 

25me - 50m& ,00mg ' 2O0ms ' 30 °- *»»* «** 

His understood, however, that the specif.e dose level for any particular 
patten, w ,„ ^ upon , ^ of ^ . P ~ 

comb ' ?' :T °<° d ^«™ of administration, ra* of excretion tg 
combtnatton and the severity of the panicular disease undergoing therapy. 

In pracoce, the compounds represented by Formula (I) or 
Pharmaceutlcally acceptable salts thereof, of Otis invention can be combined as the acdve 
mgredten, ,„ mdmate admixture with a phannaceudca, carrier according to convent 
pharmaceutical compounding techniques. The carrier may take a wide variety of foZ 
dependmg on Ute form of preparadon desire* for adminisnation, e.g.. oraj or parent 
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Further, the compositions can. be presented as a powder as aranu^ 
5 suspension „ ao aqueous Uqui4 „ , ^ l iq td a s To , „ wa, T' " ' 

as a water-in-oil liquid emulsion t„ .Art t oil-in-water emulsion or 

- compound ^ZtyT^Z^ ~ *"** n - « « "»«. 

Prepared by uniformly and « 
or finely divided solid earners or both Th. , m * red " M m * liquid earners 

.he desired presentation Pr0dUCt "" ^ shapeo into 

Pliannaeeufie^™^^ COmPOSi,i0nS °' ^ '"^v ' 
of Formule 0) Th eoZunZ F " JT" - " ' «*— -eeplable saJt 
mereof, eenL^L „ n^ ^ " — -lis 

u-oreolhermerapeu:^^^ 

Peelin, aeaeia, magnesium sleaze, J^ZT^TT T ^ " 
syrup, peanu, oil, olive oil, and water E*T1 r " SU8ar 

dioxide and nitiogen. P ' gaM ° US indude 

In preparing the compositions for oral doa»f™ . 
pharmaceutic^ medi a m„v h. .„ i * t. orora,aosa S e f °™. suy convenient 
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A tablet containing the composition of this invention may be orenareH h 
compression or moldine ootionallv „ ' * pre P ared b y 

Compressed tablets maf be^Z I " ^ """^ °' 

ingredient in a f etZin Z h " C ° mPreSSing ' * * the a * Ve 

5 binder, lubricant LnZen^ ? ^*«^«"y*xrf w«h. 
mn^™^^™**^^ Molded tablets may be 
withanLrthou-dd^en" 

500mg of the active in „ ? * C ° ntamS ^ ab ° Ut °" lm § to a "°"t 

compounds i„ A suitaUe surfactailt can te ^ J£ 

-0«H. use steril e aqueous soluti o„ s or dispersions. Fu "ZoHe 

suiubie for .op^^ °ZT*7 "** l ~ * '~ « * «» ■ f <™ 
powder, or ,he Fu^er Th " ' " aer ° S °'' ^ ota, —«- lMi °". *■*«« 

Lderma de * es Tbtt'f T" C °" to ta a f °™ for use m 

via =onve„Uo„^ZlX~ A "^"i^ "»*** — «— . 
mixing hydropbj,^ Z H " """^ * ° r is P"*— by 
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forms unit dose suppositories. Suitable carriers include cocoa butter and „,K 
commonly used in ttre an. The suppositones may be convey 1^7'^ 
admrxittg the condition with the softened or melted caxrieT) 6 1 " tZ 
shaping in moulds. *nensj followed by chilling and 

5 formations d^C^^TT^ ^ *e phannaceudcaj 

ingredient such aT^uet J^a ™* ~ °' — °~ carrier 

pha.maceu.icaHy a« 1« ,h T* ' ^ d -" itai b * F °™"* <>). or 
concentrate fori ^ ^ ^ be Prepared in *»«•« - "<.*« 

been found to ^C:"^? " "* '~ ^ 
of the invention is the tteatln " 0rS ' Accordi "gly. another aspect 

chrome o bs j:zz^z?x:rT' ^ chronic 

mediated chronic dssuedegeneradon, osteoatthrids deer ^ Cy,0ki " e - 

According, i, ".^^^.r^T T"* ^ * ^ 
tteatment of clinical com-l.,- ' ° f mammals other h™ans is the 

human a^cT § '° **• »*- ™° *- 
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Further, as described above, the compound of this invention can be 
utilized m combination with other therapeutic compounds. In particular the 
combinations of the PDE4 inhibiting compound of this invention can be advantageously 
used in combination with i) Le uko triene receptor antagonists, ii) Leukotriene biosynthesis 
inhibitors, or in) M2/M3 antagonists. 

ASSAYS DEMONSTRATING BIOLOGICAL ACTIVITY 

LPS AND FMLP-INDUCED TNF-a AND LTB 4 ASSAYS IN HUMAN WHOLE 

BLOOD 

. . ... Wh ° ,e bl °° d provides a P rotein ™<* cell-rich milieu appropriate for the 
study of biochemical efficacy of anti-inflammatory compounds such as PDE4-selective 

T^ 1 orindLT^ d TT° n " StimUlated hUman bl °° d d0eS n0t COntain detec ^le levels of 
TNF-a and LTB 4 . Upon stimulation with LPS, activated monocytes express and secrete 

TNF-a up to 8 hours and plasma levels remain stable for 24 hours. Published studies 
have shown that inhibition of TNF-a by increasing intracellular cAMP via PDE4 

SS^Sf? ^ 3CtiVity ° CCUrS at the ^scriptional level. 

™ Z Z 18 S6nSltlVe t0 leV6lS ° f intracellular C AMP and can be completely 
inhabited by PDE4-selective inhibitors. As there is little LTB 4 produced during a 24 hour 
LPS stimulation of whole blood, an additional LPS stimulation followed by fMLP 
challenge of human whole blood is necessary for LTB 4 synthesis by activaL 
neutrophils. Thus, by using the same blood sample, it is possible to evaluate the potency 
of a compound on two surrogate markers of PDE4 activity in the whole blood by the 
following procedure. 

*» 

t, bJO ° d C0,,eCted in ^"^d tubes by venipuncture from 

healthy human volunteers (male and female). These subjects had no apparent 
inflammatory conditions and had not taken any NSAIDs for at least 4 days prior to blood 

(DMSoT 5 7 ? L f aHqUOtS ° f bl ° 0d WCre Pre - inCUbated 

(DMSO) or 2[iL of test compound at varying concentrations for 15 minutes at 37°C This 
was o. owed by the addition of either lO^L vehicle (PBS) as blanks or 10 M L LPS ' 
(1/ig/mL final concentration, #L-2630 (Sig m a Chemical Co., St. Louis, MO) from E coli 
serotype 0111:34; diluted in 0.1% w/v BSA (in PBS)). After 24 hours of incubation at 

add * TT T 1^ ° fPBS (b,ank) " WflL ° {U>S (1 ^ mL «** concentration) was 
added to blood and incubated for 30 minutes at 37°C. The blood was then challenged 
with either 10 M L of PBS (blank) or 10 M L of fMLP (1/xM final concentration, #F-3506 
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(Sigma); diluted in 1 % w/v BSA fin Ptt<? v. f n .K 

w/ v r>^ A Un fBS)) for 15 minutes at 37°C The hlnnH c*r^i 
were censed a, I5 00xg fo r 10 .inu.es a t « ,„ obtain plasma I o^^oT 
plasma was imxed with 200U.T moth^i f M aliquot of 

above. The -pernatam a f" /™7 ** «"»«■•" - 

5 «K9n,,,f „ assayed for LTB 4 us,ng an enzyme immunoassay kit 

« ™ r an Cheraicai co - Am **-■ m » *• -Lw. 

ofExampiesi-SSgeneraiiyrangeJfromO.OmMtoMuM. 50 " 

ANTI-AIiERGIC ACTIVITY » V7VO 
Compounds of the invention have been tested for rff.,.,. 

were given two and four weeks later A, , » T ° MS ° f antigen 

aems n li„ rf „ ,«. At s,x wreks ' a h™al S were challenged with 

H T r J" Wh " e ^ C ° Ver ° f a " — and- 

weretl g ' (m ; P ?™ mne >- ^ a funher 48h, bronchia, areolar lavages (BAL) 

rZc~TTe , " UmberS ° f eOSi " OPMS ^ ■"*»*« * - BaT^I 
taZT." „ ^ WCre *° " mOVed f ° r Wstolo « M "Nation for 

r ? £S Un " g ' he 48h folIowi "g challenge lead to a 

SPA BASED PDE ACTIVITY ASSAY PROTOCOL 

(CAMP, lOOnM.oSO.M,, 10nlM ^SS^S. SS^ 
reaction was initiated by the addition of lOmL of human recombinant PDE4 fthe a 
was controlled so that -10% prod uct was fonned in lOmin ^1 ! 
after lOmin. by the addition of Img of PDE-Tp A Ld^I K 1 ™ ^ 

mg or run iPA beads (Amersham Pharmacia Biotech, 
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signa. detected i„ the „f ba <* gr0 ™ 1 '°0% «**ty was defined as the 

a non-Hnear regrcssiOT fil usi „ g ^ 4 ^ m ^ " ,T T" 

from a ten point titration. Pamtneter/multipie bmdmg sites equation 

using the purified 1^'" ^ ^ 

perfonned under the following conditions AjTon r Wpen,Mnlal pr ° cedures were 

ambient temperature - that is at , ? ! ^ ^ ° Ut at ro °™ <* 

mat is, at a temperature m the ranee of 1 8 w n - 
solvent was carried out usine a rot*™ « C Eva P or ation of 

4000pascals- 4 5-30mm^ ev aporator under reduced pressure (600- 

4 ^ 3 °nim. Hg) with a bath temperature of un to fin°o T , 
reactions was followed bv thin i,» u P 60 C The cours e of 

praam may result in isolation of materials with diff«™t m .i« 
preparations. The structure and purity of all final 7 6 P °"" S Some 

die folding techniques- TLC Z ^ ? ° y at <* 

™R data is in the fotm ^Z^TSV" ^ 
P- rralhon (ppm) reJative t0 ^JZ^X ^ ^ ^ *~ " *™ 
300MHz, 400MHz or 500MHz tisinafit T ^ ' m ' OTaI Sta " dard ' « 
«• for signal shape an, ^2* S ° 1VeM ' 

addition, -Ar" signLs an ^^1^ * In 

«» following ahh.via.ions have a a Te^n ^tTT T 

Point), m . p . (melting poj ee " ^- v (volume,, w (weigh,), b.p. (boiling 

(molea), mmp, (miHim^ l"^' 8 '~ °* 
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Methods of Synthesis 

according ,„ £ZZZ£ B TO* " inVenti0n «" te ™ 

methods * *"* " *»— I «° 3 Wow and by fojwtag th , 

compounds b-d^32 5 °" ,0 " S '° ™ e SjdM to «» - «- ^solution of 

compoundsofFo^rr C aTr' " ^ 10 ™«»«-* or . 
including HPLC with It, £ 1 7°™^ ~ ° f 



Scheme | 



1 — ^JSSSXfiS 1 .^^^*''*-' 

ftiazote II as printed in Scheme I below Add V , •""t^-MM* 

by Selective me,a,ario„ of "aite n w,^ bT °' I"" 

solvent such as ether orTHF to IlHnotl „ " a * u ^-' «• - -table 

into the corresponding ^Zy^ZltZT"^ " 

» appropriate haiogenatin, naL, ^7 ^ " S » ccon * li «l»d by reacdon with 

organic base, such as p^anTm "on o * - « 

- vent such as --^^27^^^ " 

deprotonadon of an alky! pyridylacetate with T *" "** ,r ° m 

orpotasstun, m^ZyV ^ ^ZXZ^ ^ " HthiUm ' ^ 

such as THF and/or HMPA (hexamethvlnho „ J a PP™priate otganic aolvent 

is decarboxylatcd by one of so eT™ H ^"'^ 'be ester VI. Ester V , 

y ne or several methods to give the pyridine Vn 

-hum hydroxide™ a^lTf ^ T " °' """" *™' -* - 
or ethano, and THF, fo ZT b ^ T "** ""* " —-»' 

tanem, acid, such a hydr^ <~= earbo* acid with 

organic acid ^Z^^T"* by hearing with an 

oroacehc actd ,n an orgamc solvent such a dichlommethane (if 
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P = 2-(trim«hyMy.) ett ,o X ym e8 ,oxy), affor* the pyridines of Formula la of the present 
mvenuon. Reaction of la with an oxidizing agent, such as m-CPBA (tneta 
cWoroperoxybenzoic acid, or MMPP (monoperoxyphAaiic acid, magnesium sal,, 
provides the Abides of Formuia I of the present invention. Alremadvely, oxidation of 
VI . descnbed above for la, foHowed by deprotection affords the IV-oxiL of Folia 
I of the present invention. cburrormuia 

Scheme 1 



OR* 



? 3 7rop 

X -R 4 , |f 



CHO n-BuU 

(P = alcohol protecting 
)IJ group) 




1 V M 



M = U, Na, K 
ft 5 - C-i^alky. 



OR 2 



R'O. 




VII 




Scheme ? 



Alternatively, compounds of Formula I can be prepared using the route 
descnbed ,„ Scheme 2 below. Action of me anion derive, from dep rot ^W„ 
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alkyl pyridylacetate N-axide with an appropriate base, such as lithium, sodium or 
potassium bis(trimethy]si]yl)amide, with the secondary halide V in an appropriate organic 
solvent such as THF and/or HMPA, provides the ester VIII. Decarboxylation and 
deprotection as described in Scheme 1 provides the Af-oxides of Formula I of the present 



5 invention 



Scheme 2 




° >r^>. C0 2 R s 

R p 



M = U, Na, K 
R s = C 1-t alkyl 



V Y = Br, CI 




OR 2 



R O. 
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Scheme 3 

The thiazole tertiary alcohols of Formula I may also be prepared in a 
multi-step sequence from the requisite dialkoxyaldehyde III and an appropriately 
substituted thiazole IX as presented in Scheme 3 below via the inteimediacy of the 
aldehyde XIV. Addition of a metalated thiazole, prepared by regioselective metalation of 
thiazole IX in a suitable solvent such as ether or THF, to III provides secondary alcohol 
X. Conversion of X into the corresponding secondary chloride or bromide XI is 
accomplished by reaction with an appropriate halogenating reagent, such as thionyl 
chloride or thionyl bromide, and an organic base, such as pyridine, diisopropylethylamine 
or tnethylamine, in an organic solvent such as dichloromethane or toluene. Alkylation of 
the anion derived from deprotonation of an alkyl pyridylacetate with an appropriate base, 
such as lithium, sodium or potassium bis(trimethylsi]yl)amide, with the halide XI in an ' 
appropriate organic solvent such as THF and/or HMPA, provides the ester XII. Ester XII 
is decarboxylated as described in Scheme 1 above to give XIII. Removal of the aldehyde 
protecting group by reaction of XIII with an acid, such as hydrochloric acid or p- 
toluenesulfonic acid, provides aldehyde XIV. Treatment of aldehyde XTV with a 
nucleophilic reagent, such as an organolithium, organocerium or Grignard reagent, in an 
organic solvent, such as ether or THF, provides the secondary alcohol XV. Oxidation of 
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an organolithium oreanocerinm n , ™cJeophihc reagent, such as 

Scheme 3 




M = U, CeCI 2 , Mgx f^ s ^ N 
" 3 R 4 
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Examples 1-36 



Examples 1-36 are summarized in the table below; 
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In the table above, "c-but" represents cyclobuty], "c-pr" represents 
cydopropyl, "c-pent" represents cyclOpenty,, "c-Hex" represents cy Lh" EtP n " 
~ 4 - et t hylphe "^ " 4 " PPh " resents 4-fluorophenyl, Wrepresen* pl n y 



Examples 

(indicated as m of ^reoisomer,, either raceme mixtures 

2w i e ST raC6miC ° f diaStere ° merS ° ndiCated - «— -ted 

otherw^ In those cases ,n whxch the stereoisomers have been separated they are 

indicated by Enantiomer 1, 2 etc. or Diastereomer 1, 2 etc " 



: SO 



Preparation of Intermedia* 



:es 



INTERMEDIATE 1 

(±)^-{2-[3,4-BIS(DIFLUOROMETHOXY)PHENYL]-2-[5-(2- 
FORM YL)THIAZOLYL]ETHYL } PYRIDINE 



F 2 HCO 



OCHF 2 




CHO 
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Step 1: 2-f La-ninxan-O-Yi^hjg^Qir 

o TsOH riOO A . S0, K ti0n ° f 2 " f0rmyIthiaZ0,e S8 ™*°»< 1.3-propanediol (8mL) and 
p-TsOH (lOOmg) in benzene (HOmL) was heated at reflux temperature for 15h with 
removal of water using a Dean-Stark apparatus. The mixture was cooled to room 
> temperature and washed twice with sat. aq. NaHC0 3 , twice with water and concentrated 

StejL ^^-Bis^ ^ioxan^yj^^ 

at 1° ! SOiUti ° n ° f "" BULi (37 2mL ° f 3 Z5M SOlution in he *^ 93mmol) 

at 65 C was added a solution of 2-(U-dioxan-2-yl)thiazole from Step 1 (17 6g 

65^7^ T ° Ver 30min ' maimaining * e int6maI -—e at 

65 to -70 C. After a further 20min, 3,4-bis(di fl uoromethoxy)benzaldehyde (22 Ig 

70^ ra dT S £ther (150mL) ^ addCd ° Ver 30min - ThC — » ™» ^ed at 
wl to o ^ (200mL) ^ ^ The ™<™ was allowed to 

warm to room temperature and then partitioned with ether and water. The organic layer 

IT, T ** C °~ d - FlaSh Chr ~ P hy of the residue <££ 7 
ethyl acetate/hexane 2:1) provided (±)-3,4-Bis(difluoromethoxy)phen y l-5- [ 2 (1 3 d!oxan 
2-yl)]thiazolylcarbin6l as a yellow syrup (18.4g). d^oxan- 

3*^^243^ 

yl))thiazolyl ]ethvl Ip yriHin^ ~ 

To a solution of pyridine (10.7mL,132mmol) in toluene (125mL) at 0°C 

Ze^Im " thi ° nyl br0mide (5J2mL ' the » ^tutwl 

steed at tins temperature for lOmin. To this mixture was slowly added, over lOmin a 

IZk , g ' } m t0lU6ne (75mL) " ThC was at 0°C for 45min 

-d then the solids that were formed were allowed to settle. The supernatant wa fi,*r7 
trough a pad of silica gel pre-wetted with ethyl acetate. The solids were washe ^ 
ethyl acetate and filtered as well. The combined filtrates were concentrated at a batn 
temperature <40°C to provxde the crude bromide that was used immediately 

ton t \ ,J° a S ° ,Uti0n ° f ethyl 4 -Pyridylacetate (26.9mL, 176mmol) in THF 
(250mL) and HMPA (30.6mL, 176mmol) at 0°C was added sodium 

^l^yWl^ndda C176mLaf • 1M .riotio. in THF. 176m»o». Theresulting - 
nuxture was sfrred for 45mm and then a THF (UOrnL) solution of the bromide pr pared 
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above was addedover20minandthenst . 

Poured tnto sat NH4CI (500mL) and extracted ,wice "ie .1 "**" TOS 

organ.cs were washed successively „ ith „ J™ h ^ The combi '" d 

concentrated to give a .hick oil T IiT T ' a » d 

THF/MeOH/IN NaOH <2-,7,l\ . 7^. diSSOiVed 

a mixture of 

vouo.es were reeved on ^ " — f <» 

alow.v added, bringing the P H ,o a Ppr ™f 5 t T ^ *- ""HO was 

wrih eth yl ace.ate and the w^TT *™ MlMS 

(MgSO,) and concentrated. Hash chJT T (3X) ' 
acetafc/e.hano, 95:3) provided °" ""*» ««- * ** 

A mixture of (±)-4-f2-H 4 k,v^-«i 
<W2- y l ))lhiazo]yl]eth y „ ' ' ' f b f d,flu0raM *'«y)l*«>yU-2-[^2.(J,3. 
THF (200mL) was hea,eda t reC f ^ ^ 3 °* ,„ 
diiuted with water (SOOtnL, and .he fte * ™T™ " r °° m 

» washed wilh wa K r (2X ), brjne , Jj"^ °" d *» organic* were 

o^ residue Csiiica ge I; eth yl ~Jg££ £~ « 
Bis(d.nuoromeAoxy)phenvll-2 .5 « f „ ,. W-4-(2-I3,4- 
(10.1g). enyU 2 - (5 - (2 - fo ™»")«'-o lyI ,e«h y „p y ridi„e as an ambersvxup 



15 



25 




0 



To a solution of thiazole (5c 58 s mm „n • 
slow, y added over 5mj „ ,, BuL i (40.4rnL o^'a oT ^ - ~ 78 ° C - 

—ring mixture was s(jn . ed 20min^nd the °" " ^ ^ 
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next reaction. ^ g) ^ used 25 such in the 

« room temperature was added r 1 ff* °" dichlOT °»"«h">e (7 5mL ) 

3.5 h and „L ly J^^TET^" T~ ** ^ « 50 ° C f » 
NH4OAC (200mL) and the r« ,! fM 13h ' The m "" ure Poured into 25% aq. 

(9.6^ tamethyls ">' teth ^'hoxy ] e,hy„ t h i a 2 ole produc, as a yeUow liouid 



THIAZOLE 2 




in anurous Z7^u! n"^^ " ^ * — * 55 *™< ' 

ISmin aad then hexafluoL-,,, „ •"" ,8 mixture was sa ™=« ** 

room temperature aod th e„ poured J?£ * * "™ '° 

extracted with ether and th™ * ^ ACl The resu ltmg mixture was 

30 Tue a^eo. P Je™^:!™ V* * ^ ^ HC ' 

wiU. brtae, dded (Na jS o,) and concent a <^c ~ 

- 1 <4U c - ^ residual liquid was distilled 
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a ii^d and US ed as ^ COmP ° Und <Mg) **- - 

*en waa poured i„ to 25% a,. N^OA c Joo^' ™ 7 "* ^ (1L > Md 

aoueous phase was extrac JwTete 2t J 7 ""^ *» 

(Na 2 SO«) and concentrated P t h T WaS " ed wi <" W". 

hexane/eth yI acetate 95:J " •* 

o r , ™ THIAZOLE 3 

2-{ l-TR!FLUOROMETHYL-l-[(2 

TI^ffiTHYLSILYLETHOXY)METHOXY]ETHYL} THIAZOIJS 



Y 



*- 1,1,1-trifluoroacetone (12 ™ XtUre «• sd - d ****** and 

stirred for 1 „ a, -78 =C J hen^T ' 5min ' ™= "lixture was 

and .he phases were sep^d T '° ** ^ ^ «* W was added 
and was extracted wi et Th e IZTZ *" ™ ^ '° ~> H 1 •» 
(Na ; SO<> and concenha « ^ The 1^ n ^ dried 

reaction. reS "' Ua ' ,,qU,d < 12 *> ™ as such in the next 
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lo a solutton of the alcohol 2-[(l-Hydro,ty-l- 
tnfluoromethyDethyljthiazole from Ster, in.,,, ' . 

added sodium hydride (170m e 16 7 1 n ' DMF (75mL) a °° C * as 

0°C for 15mm. a, room ^1^5 "* ~'— ' * 

chloride (2.7mL, 15.2mmo7wTadL ^M^—yl 
room temperature for 1* ^ £ ^ ^ ^"T % ^ ~ ^ " 
mixture was diluted with ether t30tw t ™, v * ^° Ac WaS added ™ d «* 
Phase was w-ta, with w r (4X^ „ hT "™ S ™ - - «*■* 
The comhmed orgies wero wl^! ^ tZZZTZ"™ «* *« 
orography of the re si due (siHca ge,; hexanetmyl Ze^ 
(l-Tnfluotomethyl-l-ff^.rrim^rhvi. 1 , , t , 'o4:l),provtded 2- 

(3.4g). ^ K mme,hy,slI >' ,e *«^oxyje t hy,) thi a Z oIe as a yellow ii qu ,d 



THIAZOLE4 

2-, H^-TR^H^^ox^METHOX^CYCLOB^rHUZO^ 




anhydrous ^ZZ^ZZZZ^Tl' ^ ^ * "™° 
7«mmo,) in aunydrot « Lr ThJ T ' ^ " (M5 * 

cyclobutanone (10 4. MSmmon^t ^o 6 miX "" e StilTOi f ° r "> «™ 
was stitred for h ™Td i ' " ^ ° W 5 ™"' T1 « -««. 

-rated. - — ^^^^^7 
organics were washed with water ^ • . ^ ( X) &nd the com bined 

Hydroxy)cyc]obuty]]thiazole (5 g). 1 l ° ?:3) prOVlded 2 <U- 

mg base (10.4mL, 60mmol) in dichloromethane (lOOmL) at 0°C 
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was added 2-(tnme.hylsilyl)e t hoxyme.hyl chlonde (6 SmL w 7 , 

solution was sited at 0°C for 1 h L. k . J i 36.7mm 0l) . The resulting 

was stirred a, room lempe^J trT 5h t, 1" ""~ e fa " h - «■£ 
—.was extras ^S^^^^V"-*^ 

(stltca gel; dichloromelhane to ^o^^^^^J ° f * e 
^^^^elhoxy^obutyl)^ * ^ ^"^ 2 - (1 « 2 - 

'0 2 -''-« 2 -™HV I , IL ^ 0 ^^ CY ^ tofra ^ i£ 



hydrous .Jl^*^ f T "** S °' Uli0n * 55 ™°'> '» 

« in anhyLs 1 er 30^, ^ 3 S °' UtiOT 

cyclohexantine <o. 6mL , ^ " ^ *» ,h - «~ 

was sited for 2.5h a, -78«c and Z T ^ ™ ^ 0Ver W Th ° ™x.ure 

rn « j ; yotthere s,due ( s, "ca gel; hexMe/ethyl acetate 4-1 .r.n* 
Kl-HydroxyjeyelohexyUthiazole oompound (5.8g). ' ProV,ded 2 " 

» « (5.3,. 32mmol) JTS;iZtTl 2 ;f- H r xy)cyc,oh " yl,thi ^ — 

-^^yisi^:^, zztsi^T^^ 

solution was stirred at O'C for . ,. ' 36 - 7mmo ')- The resulting 

cooled ,o reom ^pentti^ S '"'^r «"°» '™™ *» 1* and then 
ex.rac.ed with drehloromelh an 3X> ^ »*» « 

» brine, dried (MgSO,) a „ a cone ntt ^ ^7 ^ 

centered Flash chromatography of me residue (silica gel; 
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hexane/ethyl acetate 7:3) provided 2-{ l-[(2- 
Trim e thyIsilylethoxy )me thoxy]cyclohexyl Jthiazole (8g). 

s ALDEHYDE 1 

3-CYCLOPROPYLOxy-4-DIFLLJOROMErHOXYBEN2ALDEHYDE 

F 2 HCO^l 

Cx (:H0 

-^..-hLTThw^ 

toon, temperature md pmitjoned ^ "J- *» »»«. was coded ,o 

aqueous layer was extracted with ethyl acetate G»„d ^ ( "* ^ 

washed with water dried (Na SO i . -. COn * lne< ' ° rEanics werc 

difluo^ethoxy^dehZomZ/cST I, ^ " 

(20<taL) a, 0°C was added NaBlTn , 7 at ' '" ^ (1L) a " d MeOH 

resulting mixture was7«~d !f & mm ° 1) 4 POni ° nS ° Ver 

acetate (aOOmr,, „. mixtore was ^Z ^sZ^^Z ^ "* 

«~ . (1L, and the aoueous layer was extracted with eAyUet™ 

°r g a„,cs were washed with brine, dried (Na,S0 4 , and concerted C ° mbmed 

3.I--O0 was slowly added ^^^Z^^T^ 

~» t -amperatere for 2 h. A second ali, U o, o f triis ^ ^7(7^ """l" 

and the tmxture was stinod for ,5h. W e mixture Z ZJ£Z£?J££ 
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«ed (Na !S 0 4 ) and concent h T 0r8a " iCS W Washed " i,h 
bexane/ethy, tta J 98 2 ,o^i ""^^phy of the residue (sifa gel; 

4.5h. The mixture was cooled .„ m „ . 261,6 l 1 -^) was heated at 6S'C for 

NH.OAU tfOOml.,. The 1 e „ " Z ^ ^ ^ PartW °" ed Wi * 2 ^ 
me aqueous phase was extracted with eih,.r rav* j .u 

organ.cs were washed with brine, dried <Na 2 SO 1 and ' * COn * ined 

diasoived in dicMoromethane (IL) and 26 ^ ™™*»>*«*- The residual oi] was 
« ice baft. TriisopropyJsiiy, ~^« 3 , f*"^ 454mm0l) "* «** ™ - 
was complete, the mixture ZZZ\' ' ™ ^ *»« Md Edition 

coo 1 ed,o0«Ca„ d r rNaSco^0rr' emPera,UrefOr3h ' """—W 
NHOAc (500mL, weTaJl^ ' ™~ ™ d 25 * ■* 

Ethenyloxy-4-difluoromethnxv i r*ri- , 1 ^ate y».2 to 95:5) provided 3- 

or 0 methoxy-l-(tnisopropy]silyloxy) me thy]ben2ene (67g). 

aSE4U:£M =^rt^^ 

mixture waa sttaed for 15min „„* ,h ... °" Was com P'«=. *e 

» conbnued for a iJZllTT "* rem ° Ved «« — 

(2mi) waa added ove ™ to 5 °C (ice bath) and MeOH 

flnaiiy, the J^^^T^. ° f *-.«^ over 15 min artd 

and water <500mL> Th, °' ^f* 71,6 """"^ »™ partitioned between ether (IL) 

, unea UNa 2 b0 4 ) and concentrated. Flash 
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romethoxy-l-CtrnsopropyisiJ^oxy^ethyJbenzeneCTlg). 

5 ^^^^^ 

To a solution of the silvJ ether 1 r^i~ 

room temperamre was added TBAp (70 «' 79 ™io.) - THF (700mL> a, 

NH.OAC (500mL) and eUw, a ceeate ^ ,M 7. Paniti °" e<i betWee " 25% 1- 

(2X, The eombinrf £2 ^ 1 7"" '~ " Bn — * ^ 
oono„ Hasn cnromaj^p y J ^e ^ J? *" ^ 3 " d 

1* mix Iure was djluted wjth ^» M *• "«=*» was comptee, 

AfcWen Chemica, Company, J„ £££ Ce " tt ® 

ware concent. Haah chaoma^v ^ r , *»•— 

*1 to 7:3) pro vi ded the ° (SiUCa "* taane/ ^ — • 

(31g). y POPylOXy ^ d,fluoro »^yben Z aldeh yd ecomponnd 



25 
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EXAMPLE 1 




( ± )^-{2-[3,4-BIS(DIFLUOROMETHOXY)PHENYLj-2-{5-[2-(l-HYDROXY-l 
METHYL)ETHYL]THIAZOLYL } ETHYL } PYRIDINE N-OXIDE 

Example 1 was prepared by the following procedure: 

Step 1: (±)-3,4-Bisfdiflnoromethox vY hP nvl-5-n.-/l -methvl-l-r/2- 

,trimethvlsilvlethoxvtTr. P .thnvYlethv11rh, a 7n1 Y lr a rh;»»i 

To a solution of „-BuLi (5.6mL of a 2.5M solution in hexane, 14mmol) in 
anhydrous ether (50mL) at -78°C was added a solution of Thiazole 1 (3.8g, 14mmol) in 
anhydrous ether (30mL). After 70min, a solution of 3,4- 

bis(difluoromethoxy)ben 2a ldeh y de (2.8g, llJmmol) in anhydrous ether (20mL) was 
added. The resulting mixture was stirred at -78°C for 2.5h and then sat. aq. NH4CI was 
added. The mixture was allowed to warm to room temperature and then partitioned with 
ethyl acetate and water. The aqueous phase was extracted with ethyl acetate (3X) and the 
combmed organics were washed with water, brine, dried (MgS0 4 ) and concentrated 
Flash chromatography of the residue (silica gel; hexane/ethyl acetate 4:1 to 7:3) provided 
the (±)-3 ) 4-Bis(difluoromethoxy)phenyl-5-{2-(l-methyl-l-[(2- 
trimethyIsilylethoxy)methoxyJethyl Jthiazolylcarbinol product (3.85g). 

Step 2: (±)-4-{2-r3 1 4-Bisrdifluornme.thny^ A P henvn-2-r^-(2-f l-methvl-1 -r( 7- 
trimethvl.silvlethoxvtmPthnvyl ethvnthiazmy l lethvnp vririinP 

To a solution of Hunig's base (1.7mL, 9.8mmol) in toluene (8mL) at 0"C 
was slowly added thionyl chloride (0.35mL, 4.8mmoI) and the resulting mixture was 
suned at this temperature for 5min. To this mixture was slowly added a solution of (±)- 
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3,4-bis(difluoromethoxy)phenyl-5-{2-(l-methyl-l-[(2- 

trimethylsijylethoxy)methoxy]ethyl}thiazolylcarbinol from Step 1 (1.6g, 3.2mmol) in 
toluene (lOmL). The mixture was stirred at 0°C for 45min and then mixture was filtered 
through a pad of silica gel pre-wetted with ether, eluting with ether/hexane (4:1). The 
filtrate was concentrated to provide the crude chloride that was used immediately. 

To a solution of ethyl 4-pyridylacetate (2.12g, 12.8mmol) in THF (20mL) 
and HMPA (2.2mL, 12.6mmol) at room temperature was added sodium 
bis(trimethylsilyl)amide (12.7mL of a 1M solution in THF, 12.7mmol). The resulting 
mixture was stirred for 30min and then a THF (lOmL) solution of the crude chloride 
prepared above was added and then stirred for 15h at 25°C. Sat. aq. NH4CI was added, 
the layers were separated and the aqueous phase was extracted with ethyl acetate (3X). 
The combined organics were washed successively with water (3X), brine, dried (MgS0 4 ) 
and concentrated to give a thick oil. 

This material was dissolved in a mixture of THF/MeOH/water (2:2:1, 

20mL), LiOH (1.5g) was added and the mixture was heated at reflux for 1.5h. IN HC1 

was slowly added, bringing the pH to approximately 6. The mixture was extracted three 

times with ethyl acetate and the combined organics were washed with water, brine, dried 

(MgS0 4 ) and concentrated. Flash chromatography of the residue (silica gel; ethyl 

acetate/hexane 4:1) provided the (±)-4-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(l- 

methyl-l-[(2-trimethylsilylethoxy)methoxy]ethyl)thiazolyl]ethyl}pyridine product as an 
oil (745mg). 

Step 3: (±)-4-f 2-r3.4-Bi s(difluoromethoxv > )Dhenvn-2-r5-f2-ri-hvdroxv- 1 - 
methvDethvDthiazolvnethvnpvridine 

To a solution of the protected alcohol from Step 2 (722mg, 1 .23mmol) in 
dichloromethane (20mL) was added TFA (3.8mL, 49.3mmol) and the mixture was stirred 
at 0°C for 2.5h. Sat. aq. NHjOAc was added and the mixture was extracted with ethyl 
acetate (3X). The combined organics were washed with water, brine, dried (MgS0 4 ) and 
concentrated. Flash chromatography of the residue (silica gel; ethyl acetate) provided the 
(±)-4-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(l-hydroxy-l- 
methyl)ethyl)thiazolyl]ethyl {pyridine as an oil (394mg). 

Step 4: (±)-4-j2-r3.4-Ri sfdifluoromethoxvyhenvll-2-r5-f2-fl-hvdroxv-l- 
methvneth Yl)thiazolvllftthvl 1 pyridine //-oxide 
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A mixture of the pyridine from Step 3 (192m? 0 49 mm n 
<209 mg , 0.42 mmo l> h dich,oro m e t hane (UmL) and MeOH «^ ^ 
temperas for 22h . The ^ ^ fl > - nx» 

fc iH), 7 94 S u£ * * 1H) ' W ' 2H) ' 7 30 (dd ' 2H >. ' 38 (, 1H), 7.48 

EXAMPLE 2 




Example 2 waa prepared by the following procedure- 

totoBV)ethvHthi.^i Y n^. T . lr . |T|f)i „, 

T ° a solution of Intermediate 1 (5 87a i!i,„n. t , 
(170ml.) at 0°C was added MeMaCl raw V ,w ' I3 ' 8mmol) ,n * d *»Ml*» 

portions over ,h After a teh^ ' SO "" i ° n 6 ° mm ° I > in *~ 

extras wi th ^ ™ ^ "» - 
dned (M E S0 4 , and c^trS' r^T ^ ^ ™ — . 
acetone/dicnlorotnetnane ^^T^^^^^* 
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25 



30 



35 



^etyDthiazo]^!^^ 

A mixture of the alcohol (V>-4_/o n a. ri^e^ 

The mixture was filtered Um»,„h rvr, « i tem P era »« for48h. 

^-~«rs^r2rrr l, *■ ,< *■ l,,, -■ 

flcetv»thi ay .»1y Hethvl 1 p yridine Xilj_en y j, 2 [5-fZ- 

ar t n h , A SOlUti ° n ° f (±) - 4 - {2 -t 3 ' 4 - bis ^fluoromethoxy)phenvll-2 T5 (2 

• (2-2g) and Enantiomer 2 (2.3g) " ^ 1 

mmI , u A miXtUre of CeC, 3 (288mg, 1.17mmol; dried at 140°C for 15M in THP 
(12mL) was heated at reflux for 3h and then cooled to 0°C MeMeC in 7 t T 7^ 
solution in tttc * i ,x uu *~ JVieMgCl (I.TieL of a 3M 

mixture was J Jf OT TT at ^ "Tc, " :L (4mL) ^ * B ^- Md to 
ethyl acetate <3X). The comb LL^ WM M,racted ™* 

rM„sn % . „ combined organic, were washed with water, brine dried 

aceL « M C0 " CeMrate4 ^ chromatography of the residue (si ica 1 
acetone/dtchloromethane 1:1, pn)vidsd the chiral ^ ^ (S,bCa ^ 
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10 



A mixture of the pyridine from Step 4 (383me 0 84m m n 
415mg, 0.89mmol) in d^hloromethane (25mL) 1 M^wT °° ^ 
temperature for 48h. The mixture w *c rn , i. ( } W3S stmed at r °°ni 

washed with sat. aq NaHcT « h , ^ CWto * and * e filt ~* was 
Chromatography of the^' 7 ' *"* <W °° "* — trated. 

methyOethyOthia^oWethynp^ 

WJNMR (400MHz, acetone-do- 6 i 51 ( ~ KtTl a . c , 5 
4-95 (br s, 1H), 6.95 (t, 1H), 6.96 (t, 1H), 7 19 (d 2ffi ll^ o JT' ^ ^ 1H) ' 
(s, 1H), 7.94 (d, 2H). ( ' ^* 7,30 (dd ' 2H >- 7 - 38 1H), 7.48 
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F 2 HC 




After Ih, 1M HCI (,0mL, was !^ ^ ° f 3 SO ' u,iOT j " THF. 0.13mmol). 
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Chromatography of the residue (silica gel; acetone/toluene 3 7 to 1-n n 

compound as a colorless foam (892mg) } provided the ^ 



F 2 HC 




F 3 C 

(±/±)-4-{2-[3,4-BIS(DIFLUOROMETHOXY)PHENYLl-2 15 n a 



HYDROXY-2,2,2- 
N-OXIDE 



Pyridine from eZZ Z^ " n fOUOWing ProCedUrc ' A "*"» ° f 
-Ufa* 25m8 of MMPP " ^ **««■• An 

«« extracted with ethyl acetate <3» Th f ' W " S added and ,he 

conceded. Chro Jog^ ' £ JlT '"^ T*"** ~" *" (MgS0 <> ~ 
Provtded tHe «. J ^° — OH 

7-96 (d, 2H). . ^ (d ' 2H) ' 7 33 (m > 2H >> 7 -41 (d, 1H), 7.68 (m, 1H), 
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EXAMPLE 5 
F 2 HC. 



F 2 HC 




Fad, OH 



TRIFLUOROMETHYL-2 2 2- 
TRIFLUORO)ETHYL]THIAZOLYL}ETHYL } PYRIDINE 

Examnle 1 sJ'Tft I™ ^ f ° ll0Wing the P rocedur <* described in 

Exampe!, Steps 1 to 3? but substituting Thiazole 2 for TTuazole 1 Hash 

10 hySiKcagel;tol ~ ne7 - 

"6 «, iH), 8 ^T' 2H) ' 4 - 96 IH) ' 6 * 

1H), 8.38 (d, 2H). ^ (d ' 1H) ' 7,42 (S ' 1H) ' 7 81 < s ' 1H >. 8 20 (br s, 



1H), 8.38 (d, 2H). 

15, 
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EXAMPLE 6 
F 2 HC 



F 2 HC 




T RIFLUOROMETHYL-2 2 2- 
TRJFLUORO)ETHYL]THIAZOLYL)ETHYLJPYRlDINE N-OXXDE 
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F 2 HC 




(±/±)-4-{ 2-[3,4-BIS(DIFLUOROMETHOXY)PHENYL]-2-{ 5-[2-(l -HYDROXY- 1 - 
TRIFLUOROMETHYL)ETH YL]THIAZOLYL } ETHYL } PYRIDINE N-OXtDE 

Example 7 was prepared by the following procedure: 

Step 1: (±/±V3,4-Bisrdifluoromethn xv > )Dhenvl-5-{2-(l-triflunTOmethvl-l-rr2- 
trimethvlsilvlethoxvl methoxvlethvl ) thiazolvlcarhinnl 

To a solution of Thiazole 3 (3.4g, 10.4mmol) in anhydrous THF (30mL) at 
-78°C was added rc-BuLi (8.7mL of a 1.2M solution in hexane, 10.4mmol) over lOmin. 
After 30min, a solution of 3,4-bis(difluoromethoxy)benzaldehyde (2.7g, 10.4mmol) in 
anhydrous THF (30mL) was added via cannula. The mixture was stirred at -78°C for lh, 
the cooling bath was removed and then, after 15min, sat. aq. NH4CI was added. The 
mixture was partitioned with ethyl acetate and water. The aqueous phase was extracted 
with ethyl acetate (3X) and the combined organics were washed with brine, dried 
(Na 2 S0 4 ) and concentrated. Flash chromatography of the residue (silica gel; hexane/ethyl 
acetate 7:3 to 3:2) provided (±/±)-3,4-Bis(difluoromethoxy)phenyl-5-{ 2-<l- 
trifluoromethyl-l-[(2-trimethylsilylethoxy)methoxy]ethyl}thiazoly]carbinol (5.66g). 

Step 2: (±/±)-4-( 2-r3.4-Bis( , difluoromp. t hoxv , )Dhenvn-2-r-5-<'2-(' 1 -trifluoromethyl- 1 -\n. 
trimethvlsilvlethQxv^m ethoxvlethvnthiazolvnethvnDvridine 

To a solution of pyridine (1.6mL, 19.8mmol) in toluene (50mL) at 0°C 
was slowly added thionyl bromide (lmL, 12.9mmol) and the resulting mixture was stirred 
at this temperature for 5min. To this mixture was slowly added a solution of the alcohol, 
(+/±)-3,4-Bis(difluoromethoxy)phenyl-5-{2-(l-trifluoromethyJ-l-[(2- 
trimethylsilylethoxy)methoxy]ethyl}thiazolylcarbinol, from Step 1 (5.6g, 9.9mmol) in 
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toluene (50mL). The ^ was stirred „ ^ ^ ^ 
concentrated to provide .he crude hromide ma, was used immediate,/ 

<■■.-,.• ' m -' 39 - 6mmo1 ) temperature was added potassi,™ 

« b, S ( ta me,hy,sil y ,)amide (79mL of a 0.5M soludon in toluene 39 ellT Th 

"n«urewasstirmdfor30minandmen a THFr<o ? / 7 39 ' 6n ™°l). The resulting 
prepared above was addedT h Z a THF(50mL ) *>'«■<»> °f the etude bromide 

LL „.„ ^C^JT a^ " ^ ** * «* -* 

etltylacetate Th^combio^^ separated and the aqueous phase was extracted widi 

concentrated to^ ^^ T T^ W,th ^ ^ - d 
THP/MeOH/waL « , , ,^ WM disSo)ved ta a mixmre of 

" :t ^ ^ ~ « Na ° H ^ - - - -*» was 

»«N ^ p H ,o ppr^toaX ; ;r om r pera,ure ' 6N hci was s,ow,y a ^ 

«hyl acetate and 25* JTJ£££ £ C °" Centra,ed ^ p,B, *» d wi <" 

L ,h , ! : d ' nUOr0methM «P he "y^2-(5-(2-(l- t nfl„o r omethyl.l-r ( 2 
«meu,yls„ y ,e t hoxy) m e t hoxy ) ethy 1 ) t hia 2 o I y, ) eu, y „ P y ridine as M oi , ( ^ ' (2 " 

M , T ° 8 solulion ° f «* Pfoteeted alcohol, (±/ ± )-4-(2-r 3 4- 
B^dtfluoromethoxrtphenyD^IJ^-d-dinaoromeutyl.Ha: 

u.J immol) in dichloromethane (3mL) was added TP a t* a ^ u umg, 

^^^wasshnedattoomLpiZe^t < £*~"~ 
-d then panitioned with sat. aq. N^OAc L^Lae I " 
extracted with ethyl acetate anH th. ,.■ T The aqueous phase was 

<Na ; SO<) and concerned pit h ™ ™*« *"* **■ 

dtchloromethane^™ «~f ( a ^ " ^ «* 
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added. The mixture was stirred at SOT fll , ^ MeOH ( °- 25mL) Was 

The mixture was concentrated ml J "* *" 31 ^ tem P erature «* Wt 

foam (117mg). ^ Pr ° Vlded the tiUe c ^pound as a colorless 

'HNMR (500MHz, acetone-d*): 5 1 78 fs 3m , ox^ 
1H), 6.5 (d, 1H), 6.95 ft l H)) 6.96 (t, 1H) 721 (d 2H 7 3 ^ ^' ^* ^ ^ 
(d, 1H), 7.95 (d, 2H). ( ' H) ' 733 (m ' 2H >« 740 & 1H), 7.66 



EXAMPLE 8 
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Example 8 was prepared by the following procedure- 

To a solution of Intermediate 1 (1 48 P i s mr «,-,n ■ ^ 
(38mL) at 0°C was added dropwise PhMeCl «Yt J ^ ' " d,ChJ ° r0metha - 
10.4mmol) After 3fW ro P wlse PnMgCl (5.2mL of a 2M solution in THF, 

:2'^Tz a :z of PhMgci (2mL> - ^ 

The combined " ^ h ^ ^ *" ^ «*"» 

Chromatography of the rlsidul T , ^ ^ *" d —Crated. 

phenylmethanoDthiazolylJethyDpyridine as a colorless oil (1.32g). 

'HNMR (500MHz, acetone-d 6 V 5 3 4* /„ " / 
■H). U. ,H>. « ( , 2H) , , 17 ^ s , ^£ * * 
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Example^ was prepared by the following procedure: 
fihenyjmj^^ — ^ 

10.4mmol, After 30min , a J^^^^^ ta 
30min, sat. aq. NH4CI was added *nH * ( } 35 added After a fu ^«r 

The combined orgLs Tere wll 1 ^ ^ ****** ^ <** — C3X). 
Chromatography of the I^l" £T «W and concentrated. 

10 C^-rS^^ '? to 3,) provided 

P^nyimethanoDthiazoIylJethyDpyridine as a colorless oil (1.32g). 

0 8 e,; d«o rom « tOH 7^3,1 „ ~ — 

HNMR (500MHz, acetone-d 6 V 8 3 4"W m ' ^ , 
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EXAMPLE 9 



F 2 HC 



10 



15 



F 2 HC 




(±/±)-4-{2 




20 



K2-C1-HYDROXY-1- 
jV-OXIDE 

slTvrl rA 15 ^ b * the lowing procedure: 

, ^^^^t 5 ^ 5 - 2mmoi) in 

-ho, a.36 g , 2 , 8mmol) J^^^J^*** «*- 
added and the nature was stirred for 7 h tZ ^oromethane (20mL) was 

after 1.5h, the nature was warded Totrl t ^ 22mm0l) W » *" d 

nature was extracted with Zl^r^, ^ ^ ^ 

;r- brine ' d -d(M g S0 4 )andconcenJated ^ ^ ^ 

(silica gel; hexane/ethyl acetate tn ^ W' chrom atography of the residue 

IWH-fi nyi acetate 35.65 to 3:7) provided (±)-4-{2-n 4 

Bis(difl UO romethoxy) p henvn-2 f> o n 1 * 

(869 mg ). f5 - (2 - ben20 y^azoIyIJeth y l} pyri dine as a colorless oiJ 

To a solution of the ketone, (+)-4-( 2 -I3 4 Twwfl 

[5-(2-benzoy])thia2oIyl]ethyI}p yri dine from th7 f ,S ^ fluor o«ethoxy) P hen y l]-2- 

dich.oromethane (20mL) at -7 8 £ w Th , PreSem ^ ' (413mg ' 0 82 ™°» '« 

> at 78 C, was added dropwise MeMgBr (0.8 mL of a 3M 
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solution in ether, 2.4mmol) After IS™,, 

added. After . furtner 30 ^ £ «*»> <* MeMgBr (0.2ml., „ as 
extracted w„h dich.oromethane (350 ^ k ."" ^ «* «■»» was 
dried (MgSO.) and.eoncen^. p,^ a™""" 1 T*" With 
~ex ane W to I:0) provjde(j *e residue ( s,„ca ge I; ^ 

fron, Exatnp.e ,, Step 3, the tide (^)^-«- 3 4 i ' 7' " for *■ PWdine 

■ta 8*1; dichIoromethane/MeOH9* 1) waTobte ^~° K ""pound (ehrotnatogntph, 

'HNMR (400MHz,,; V"" a ' ned as 8 *Mn> (163mg). 
;«), 4, 2 (m , IH) , , 70 ( ~; — ; » = « -d ■ 93 <s eaeh. 3H). L (m , 

(m, 2H), 7.92 (m, 2H). PP ' 2H) * 7A1 - J31 < m « 7.49 (d, IB), 7.57 



20 



EXAMPLE JO 



F 2 HC 



F 2 HC 
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Bxanrpies 3 J^^Z.~ ^ f °"° W ' nS *" * 

■* „ 9: „ ::;x: p r zr ned (chromatosraphy si,ica 



10 



15 



EXAMPLE 11 



F 2 HC 



F 2 HC 




(^M-P-p^-BIS^IFLUOROMETHOX^PHENYLJ^-^ 



PHENYL)PR0PYL)THIA20LYL]ETHYL }PYRIDESE A'-i 



[5-(2-(l-HYDROXY-l- 



OXIDE 



tom+U was prepared by following ^ ^ 

E)forMeMgBr. Th 

foam (80mg). -r-r-v — « 6CJ , aicnioromethane/MeOH 9:1) as a 



-r "^.picparea oytoilowi 

Example 9, Steps 2 and 3, but substituting EtMgBr UM i„ ™ , %IX 



20 



'HNMR (400MHz, acetone-d 6 V 6 0 79 ft im 9 *n , 



2H), 7.91 (m, 2H). 



(m, 
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EXAMPLE 12 




(±/±)-4-{ 2-[3,4-BIS(DIFLUOROMETHOXY)PHENYL]-2-[5-(2- 
CYCLOHEXYIjy[ETHANOL)THIAZOLYL]ETHYL}PYRID3NE 

Example 12 was prepared by the following procedure. To a solution of 
Intermediate 1 (740mg, 1.74mmol) in dichloromethane (20mL) at 0°C was added 
dropwise cyclohexylmagnesium chloride (2.6mL of a 2M solution in ether, 5.2mmol). 
After lh, sat. aq. NH4CI was added and the mixture was extracted with ethyl acetate (3X). 
The combined organics were washed with water/brine, dried (MgS0 4 ) and concentrated. 
Rash chromatography of the residue (silica gel; dichloromethane/MeOH 96:4) provided 
the title compound as a colorless oil (462mg). 

'HNMR (400MHz, acetone-dg): 6 1.15 (m, 5H), 1.5-1.8 (m, 6H), 3.45 (m, 
2H), 4.60 (m, 1H), 4.80 (m, 1H), 5.01 (m, 1H), 6.94 (app t, 2H), 7.16-7.50 (m, 6H), 8.35 
(m, 2H). 
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EXAMPLE 13 




(±/±)^-{2-[3,4-BIS(DIFLUOROMETHOXY)PHENYL]-2-[5-(2-(l-HYDROXY-l- 

CYCLOHEXYL-2,2,2- 
5 TRIFLUOROMETHYL)ETHYL)TfflAZOLYL]ETHyL } PYRIDINE TV-OXIDE 

Example 13 was prepared by the following procedure: 
Step 1: (±')-4-(2-r3.4-Bis(difluoromethoxv')Dhenvn-2-r5-('2- 
(cvclohexvlcarbonvl)thiazolvnethvllpvridine 
10 Following the procedures described in Example 9, Step 1, but substituting 

the alcohol from Example 12 (446mg, 0.87mmol) for the alcohol from Example 8, Step 
1, (±)-4-{2-[3,4-Bis(difluoromethoxy)phenyI]-2-[5-(2- 

(cyclohexylcarbonyl)thiazolyl]ethyl}pyridine (chromatography silica gel; toluene/acetone 
4:1 to 3:1) was obtained as an oil (314mg). 

15 

Step 2: (±/±)-4-f2-r3.4-Bisrdifl uoromethoxv'>phenvll-2-r5-f2-fl-hvdroxv-l-cvclohexv1- 
2,2,2-trifluoromethvl')ethvnthiazolvnethvl I pyridine //-oxide 

Following the procedures described in Examples 3 and 4, but substituting 
the ketone from the present Step 1 (295mg, O.58mmol) for Intermediate 1, the title 
20 compound was obtained (chromatography silica gel; dichloromethane/MeOH 9: 1) as a 
foam (97mg). 

'HNMR (400MHz, acetone-de): 8 1.1-1.4 (m, 6H), 1.55-1.95 (m, 4H), 2.3 
(m, 1H), 3.50 (m, 2H), 4.82 (m, 1H), 6.06 (m, 1H), 6.96 (app t, 2H), 7.19 (m, 2H), 7.32 
(m, 2H), 7.39 (s, 1H), 7.64 (d, 1H), 7.94 (d, 2H). 
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EXAMPLE 14 




CH 3 

(±/±)-4-{2-[3,4-BK(D^ 

ETHYL)PHEN YL)ETHYL)THIAZOLYL]ETH^ } PYRIDINE //-OXIDE 

Example 14 was prepared by the following procedure: 

Step 1: (±/± M-f2-r3.4-Bis(difluoromethoxv)phenvlV2-r5-f2-(4- 

ethvIphenvnmethanolMhiazolvllethvn pyridine 

To a solution of Intermediate 1 (426mg, lmmol) in dichloromethane 
(lOmL) at 0°C was added dropwise 4-ethylphenylmagnesium bromide (7.2mL of a 0.42M 
solution in THF, 3mmol). After 30min, a second aliquot of 4-ethylphenylmagnesium 
bromide (2.5mL) was added. After a further lh, the mixture was warmed to room 
temperature and sat. aq. NH4CI was added. The mixture was extracted with ether (2X). 
The combined organics were washed with brine (2X), dried (MgS0 4 ) and concentrated. 
Chromatography of the residue (silica gel; dichloromethane/acetone 7:3) provided (±/±)- 
4-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(4- 

ethylphenyl)methanol)thiazolyl]ethyl}pyridine as a yellow syrup (290mg). 
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Step 2: (±)-4-<2-f3.4-B isfdifluoromethoxv')phenvll-2-r5-f2-f4- 
ethvPbenzovnthiazol vllethvl \ p yridine 

A mixture of the alcohol from Step 1 (280mg,.0.53mmol), Mn0 2 (274mg, 
3.2mmol) and Celite® (500mg) in dichloromethane (15mL) was stirred at room 
temperature for 24h. A second aliquot of Mn0 2 (137mg) was added and stirring 
continued for a further 3h. The mixture was filtered through Celite®, washing with 
dichloromethane, and the filtrate was concentrated. Hash chromatography of the residue 
(silica gel; acetone/dichloromethane 3:7) provided (±)-4- { 2-[3,4- 

Bis(difluoromethoxy)phenyl]-2-[5-(2-(4-ethyl)benzoyl)thiazolyl]ethyl } pyridine as a 
yellow syrup (236mg). 

Step 3 : (±/±)-4-l 2-f 3 .4- Bisf difluoromethox vlphenvll -2-r5-(2-( 1 -h vdrox v- 1 -(4- 

ethvl)phenvnethvnthiazolvl1ethvnp vridinft 

To a solution of the ketone from Step 2 (236mg, 0.45mmol) in 

dichloromethane (5mL) at 0°C was added dropwise MeMgCl (0.52mL of a 3M solution 

in THF, i.56mmoJ). After 15min, sat. aq. NH4CI and ethyl acetate were added. The 

aqueous phase was extracted with ethyl acetate (3X). The combined organics were dried 

(MgS0 4 ) and concentrated. Flash chromatography of the residue (silica gel; 

dichloromethane/acetone 7:3) provided (±/±)-4-{2-[3,4-Bis(difluoromethoxy)phenyl]-2- 

t5-(2-(l-hydroxy-l-(4-ethyl)phenyl)ethyl)thiazolyl]ethyl}pyridine as a yellow syrup 
(228mg). 

Ste p 4: (±/±)-4- f 2-f3 ,4-Bisr difluoromethox v1p h envll-2-r5-( 2-( 1 -hvdrox v- 1 -f4- 
ethvDphenvnethvnthiaz ol vllethvl Ipvridine //-oxide. 

Following the procedures described in Example 1, Step 4, but substituting 
the pyridine from the present Step 3 (198mg, 0.36mmol) for the pyridine from Example 
1, Step 3, the title compound (chromatography silica gel; dichloromethane/MeOH 
92.5:7.5) was obtained as a white foam (169mg). 

'HNMR (400MHz, acetone-ds): 81.16 (m, 3H), 1 .91 and 1.92 (s each, 
3H), 2.57 (m, 2H), 3.42 (m, 2H), 4.73 (m, 1H), 5.54 (m, 1H), 6.94 (app t, 2H), 7.11-7.18 
(m, 4H), 7.24-7.36 (m, 3H), 7.45-7.50 (m, 3H), 7.91 (m, 2H). 
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EXAMPLE 15 




(±/±W 2-[3,4-BIS(DIFLUOROMETO 
ETHYL)PHENYL-2,2,2-TRIFLUO^ 

OXIDE 

Example 15 was prepared by following the procedures described in 
Examples 3 and 4, but substituting the ketone from Example 14, Step 2 (210mg, 
0.4mmol) for Intermediate 1, The title compound was obtained (chromatography silica 
gel; dichloromethane/MeOH 9: 1) as a white foam-(l 17mg). 

'HNMR (400MHz, acetone-d 6 ): 6 1.20 (m, 3H), 2.63 (m, 2H), 3.48 (m, 
2H), 4.82 (m, IH), 6.92 (app t, 2H), 7.10-7.35 (m, 7H), 7.40 (s, 1H), 7.61-7.74 (m, 3H), 
7.93 (d,2H). 
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EXAMPLE 16 




F 



(±/±)-4^2-[3,4-BIS(DIFLUOROMETHOXY)PHENYL]-2-[5-(2-(l-HYDROXY-l-(4- 
FLUORO)PHENYL)ETHYL)THIAZGLYL]ETHYL } PYRIDINE A/-OXDDE 

Example 16 was prepared by following the procedures described in 
Examples 14, but substituting 4-fluorophenylmagnesium bromide for 4- 
ethylphenylmagnesium bromide. The title compound was obtained (chromatography 
silica gel; dichloromethane/MeOH 9:1) as a white foam (lOOmg). 

'HNMR (400MHz, acetone-dg): 5 1.91 (m, 3H), 3.46 (m, 2H), 4.73 (m, 
1H), 5.78 (m, 1H), 6.92 (app t, 2H), 7.05 (m, 2H), 7.17 (m, 2H), 7.25-7.38 (m, 3H), 7.51 
(d, 1H), 7.60 (m, 2H), 7.92 (m, 2H). 
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EXAMPLE 17 




F 



(±/±)^-{2-[3,4-BIS(DIFLUOROMETHOXY)PHENYL]-2-[5-(2-(l-HYDROXY-l-(4- 
5 FLUORO)PHENYL-2,2,2-TRIFLUORO)ETOYL)THIAZOLYL]ETHYL}PYRroDVE N- 

OXIDE 

Example 17 was prepared by the following procedure: 
Step 1: (±M-(2-r3.4-Bis(difluoroTnethoxv > )phenvll-2-r5-f2-r4- 
10 fluorolbenzovnthiazolvllethvllpyridine 

Following the procedures described in Examples 14, Steps 1 and 2, but 
substituting 4-fluorophenylmagnesium bromide for 4-ethylphenylmagnesium bromide, 
(±)-4- { 2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(4- 

fluoro)benzoyl)thiazolyl]ethyl}pyridine was obtained (chromatography silica gel; 
15 hexane/ethyl acetate 2:3 to 3:7) as a white foam (443mg). 

Step 2: (±/±)-4-l 2-r3.4- Bisfdifluoromethoxv'>Dhenvn-2-r5-f2-d-hvdroxv-l -r4- 
fluoro)phenvl-2.2.2-trifl uoro'>ethvnthiazolvnethvl ) pyridine A/-oxide 

Following the procedures described in Examples 3 and 4, but substituting 
20 the ketone from the present Step 1 (300mg, O.58mmol) for Intermediate 1 , the title 
compound was obtained (chromatography silica gel; dichloromethane/EtOH 9:1) as a 
foam (lOOmg). 
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'HNMR (400MHz, acetone-d 6 ): 5 3.49 (m, 2H);4.83 (m, 1H), 6.94 (app t, 
2H), 7.12-7.23 (m, 4H), 7.30 (m, 2H), 7.40 (m, 2H), 7.71 (m, 1H), 7.82 (m, 2H), 7.93 (d, 
2H). 



EXAMPLE 18 




(±/±)-4- { 2-[3,4-BIS(DIFLUOROMETHOXY)PHENYL]-2-[5-(2-(l-HYDROXY-l-(5- 

BROMOPYRIDIN-2-YL)-2,2,2- 
.. TRIFLUORO)ETHYL)THlAZOLYL]ETHYL} PYRIDINE TV-OXIDE 

Example 18 was prepared by the following procedure: 

Step 1: (±/±V4-{2-r3.4- Bisfdifluoromethoxv>phenvn-2-r5-r2-(5-bromopvridin-?- 
vl)methanol)thiazolvllethvl)pvridine 

To a solution/suspension of 2,5-dibromopyridine (427mg, 1.8mmol) in 
toluene (20mL) at -78°C was slowly added /i-BuLi (0.72mL of a 2.3M solution in 
hexane, 1.65mmo]) and the resulting mixture was stirred at this temperature for 3.5h. To 
this mixture was added a solution of Intermediate 1 (639mg, l.Smmol) in toluene (5mL). 
After 75min, sat. aq. NH4CI was added and the mixture was warmed to room 
temperature. The mixture was extracted with ethyl acetate (2X) and the.combined 
organics were washed with water (3X), dried (MgS0 4 ), concentrated and used as such in 
the subsequent reaction below. 
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Step 2: (±)-4-l 243.4-Bis(difluoromethoxvtohenvl 1-2-r5-(2-(5-bromop vridin-2- 
y])keto)thiazolvl1ethvl } pyridine 

A mixture of the alcohol from the present Step 1, Mn0 2 (1.96g, 
22.5mmol) and Celite® (3g) in dichloromethane (30mL) was stirred at room temperature 
for 24h. The mixture was filtered through Celite®, washing with dichloromethane, and 
the filtrate was concentrated. Flash chromatography of the residue (silica gel; ethyl 
acetate) provided (±H-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(5-bromopyridin-2- 
yl)keto)thiazolyl]ethyl}pyridine as an oil (247mg). 

Step 3: (±/±)-4-l 2-r3.4-Bis(difluoromethoxv)phenvn-2-r5-(2-( 1 -hydroxy^ 
bromopyridin-2-vlV2.2,2-lrifluoro > )ethynthiazolyl1ethyllpyridine^oxide 

Following the procedures described in Examples 3 and 4, but substituting 
the ketone from the present Step 2 (235mg, 0.40mmol) for Intermediate 1 , the title 
compound was obtained (chromatography silica gel; dichloromethane/EtOH 9:1) as a 
yellow foam (32mg). 

1 HNMR (400MHz, acetone-d^): 5 3.40-3.57 (m, 2H), 4.84 (m, 1H), 6.94 
(app t, 2H), 7.16-7.34 (m, 5H), 7.39 (s, 1H), 7.76 (d, 1H), 7.91-7.95 (m, 2H), 8.13 (m, 
1H), 8.21-8.25 (m, 1H), 8.77 (s, 1H). 
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EXAMPLE 19 




(±/±)^-{2-[3,4-BIS(DIFLUOROMETHOXY)PHENYL]-2-[5-(2-(l-HYDROXY-l-(6- 

BROMOPYRIDIN-3-YL)-2 > 2,2- 
TRIFLUORO)ETHYL)THIAZOLYL]ETHyL } PYRIDINE W-OXIDE 

Example 19 was prepared by the following procedure: 

Step 1: (±/±)-4-(2-r3.4- Bisrdifluoromethoxvyhenvn-2-r5-f2-r6-bromoDvridin-3- 
vl)methanol)thiazolv11ethvl)pvridine 

To a solution/suspension of 2,5-dibromopyridine (1.66 g, 7mmol) in ether 
(50mL) at -78°C was slowly added n-BuLi (2.6mL of a 2.3M solution in hexane, 6mmol) 
and the resulting mixture was stirred at this temperature for 1.5h. To this mixture was 
added a solution of Intermediate 1 (2.13g, 5mmol) in ether (20mL). The mixture was 
stirred at -78°C for 2h and then warmed to 0°C. After 3.5h, sat. aq. NH4CI (75mL) was 
added and the mixture was warmed to room temperature. The mixture was partitioned 
with ethyl acetate and water and the organic phase was dried (MgS0 4 ), concentrated and 
used as such in the subsequent reaction. 

Step 2: f±/±)-4-i2-r3.4- Bisfdifluoromethoxv)phenvn-2-r5-(2-f 1-hvdroxv-l -(6- 
bromopvridin-3-vn-2.2.2 -trifluoro , >ethvnthiazolvilethvnpvridine //-oxide 

Following the procedures described in Example 18, Steps 2 and 3, but 
substituting the alcohol obtained from the present Step 1 for the alcohol from Example 
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18, Step 1 , the title compound was obtained (chromatography silica gel; 
dichloromethane/MeOH 9: 1) as a white foam (374mg). 

'HNMR (400MHz, acetone-d*): 5 3.41-3.56 (m, 2H), 4.87 (m, 1H), 6.95 
(app t, 2H), 7.20 (m, 2H), 7.28-7.35 (m, 2H), 7.40 (s, 1H), 7.69 (m, 1 H), 7.75 (s, 1H), 
5 7.82 (br s, 1H), 7.92 (m, 2H), 8.12 (m, 1H), 8.76 (s, 1H). 



EXAMPLE 20 




10 (±)-4-{2-[3,4-BIS(DIFLUOROMETHOXY)PHENYL]-2-{5-[2-(l- 

HYDROXY)C YCLOBUTYL]THIAZOLYL } ETHYL } PYRIDINE AMDXIDE 

Example 20 was prepared by following the procedures described in 
Example 1, but substituting Thiazole 4 for Thiazole 1. The title compound was obtained 
15 (chromatography silica gel; dichloromethane/MeOH 92:8) as a white solid (164mg, m.p. 
151-153°C). 

'HNMR (400MHz, acetone-de): 8 1.89 (m, 2H), 2.22 (m, 2H), 2.55 (m, 
2H), 3.47 (m, 2H), 4.78 (m, 1H), 5.42 (br s, 1H), 6.95 (app t, 1H), 6.96 (t, 1H), 7.21 (m, 
2H), 7.30 (m, 2H), 7.38 (s, 1H), 7.53 (s, 1 H), 7.95 (d, 2H). 
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EXAMPLE 21 




(±)-4-{2-[3,4-BIS(DIFLUOROMETHOXY)PHENYL]-2-{5-[2-(l- 
HYDROXY)CYCLOHEXYL]THIAZOLYL}ETHYL}PYRIDINE^-OXIDE 

5 

Example 21 was prepared by following the procedures described in 
Example 1, but substituting Thiazole 5 for Thiazole 1. The title compound was obtained 
(chromatography silica gel; dichloromethane/MeOH 9:1) as a foam (144mg). 

•HNMR (400MHz, acetone-dg): 5 1.30 (m, 1H), 1.50-1.80 (m, 7H), 1.90 
10 (m, 2H), 3.44 (m, 2H), 4.75 (m, 2H), 6.95 (app t, 2H), 7.20 (m, 2H), 7.29 (m, 2H), 7.37 
(s, 1H), 7.48 (s, 1 H), 7.94 (d, 2H). 
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EXAMPLE 22 




(±)-4-{2-[(3-CYCLOBUTYLOXY-4-DIFLUOROMETHOXY)PHENYL]-2-{5-[2-(l- 
HYDROX Y- 1 -METH YL)ETH YL]THIAZOLYL } ETHYL } PYRIDINE Af-OXIDE 

5 

Example 22 was prepared by the following procedure: 

Step 1: f±Vr3-Cv clobutvloxv-4-difluoromethoxv > >phenvl-5-(2-n -methvl-l-f(2- 
trimethvlsilylethoxv)methoxv1ethvnthiazolvlcarbinnl 

To a solution of Thiazole 1 (l.Og, 3.66mmol) in anhydrous ether (lOmL) at 

10 -78°C was added «-BuLi (2.3mL of a 1.6M solution in hexane, 3.66mmol). After 40min, 
a solution of 3-cyclobutyloxy-4-difluoromethoxybenzaldehyde (886mg, 3.66mmol) in 
anhydrous ether (2mL) was added. The mixture was stirred at -78°C for 35min and then 
25% aq. NHtQAc was added. The mixture was allowed to warm to room temperature 
and then partitioned with ethyl acetate and water. The aqueous phase was extracted with 

15 ethyl acetate and the combined organics were washed with brine, dried (MgS0 4 ) and 
concentrated. Flash chromatography of the residue (silica gel; hexane/ethyl acetate 
65:35) provided (±)-(3-CyclobutyIoxy-4-difluoromethoxy)phenyl-5-{ 2-(l-methyl- 1-[(2- 
trimethylsilylethoxy)methoxy]ethyl}thiazolylcarbinol as an amber oil (1.2g). 

20 Step 2: (±)-4-( 2-rf3-Cvc lobutvloxv-4-difluoromethoxv'>Dhenvn-2-r5-f2-('l-methvl-1 -(f 2- 
trimethvlsilvleth oxv^methoxvlethvnthiazolvnethvDpyridine 

To a solution of pyridine (0.47mL, 5.82mmol) in toluene (2mL) at room 
temperature was slowly added thionyl chloride (0.20mL, 2.79mmol) and the resulting 
mixture was stirred for lOmin. To this mixture was slowly added a solution of the 

25 alcohol from the present Step 1 (1.2g, 2.33mmol) in toluene (2mL). The mixture was 
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stirred for 25min to give a precipitate. The liquid was decanted and the residual solid 
washed with toluene! The combined organics were concentrated to provide the crude 
chloride as an amber oil that was used immediately. 

To a solution of ethyl 4 r pyridylacetate (1.15g, 7mmoI) in THF (lOmL) and 
5 HMPA (1.21mL, 7mmol) at room temperature was added potassium 

bis(trimethylsilyl)amide (14mL of a 0.5M solution in toluene, 7mmol). The resulting 
mixture was stirred for 30min and then a THF (5mL) solution of the crude chloride 
prepared above was added and then stirred for 17h at 25°C. Then, 25% aq. NHUOAc was 
added, the layers were separated and the aqueous phase was extracted with ethyl acetate. 

10 The combined organics were washed successively with brine, dried (MgS0 4 ) and 
concentrated to give a thick orange oil. This material was dissolved in a mixture of 
THF/MeOH/water (3:1:1, 25mL), LiOH (557mg) was added and the mixture was heated 
at 70°C for Ih. After cooling to room temperature, IN HC1 (25mL) was slowly added. 
The mixture was extracted three times with ethyl acetate and the combined organics were 

15 washed with brine, dried (MgS0 4 ) and concentrated. Flash chromatography of the 
residue (silica gel; ethyl acetate/hexane 3:1) provided (±)-4-{2-[(3-Cyclobutyloxy-4- 
difluoromethoxy)phenyl]-2-[5-(2-(l-methyl-l-[(2- 

trimethylsilylethoxy)methoxy]ethyl)thiazolyl]ethyl}pyridine as an orange oil (892mg). 

20 Step 3: (±V4-{ 2-rf3>Cvclobutvloxv-4-difluoromethoxv > )phenvn-2>r5-f2-(l-methvl-l-rf2- 
trimethvlsilvlethoxv^methoxvlethvnthiazolvnethvl } pyridine //-oxide . 

A mixture of the (±)-4-{2-[(3-Cyclobutyloxy-4-difluoromethoxy)phenyl]- 
2-[5-(2-(l-methyl-l-[(2-trimethylsilylethoxy)methoxy]ethyl)thiazolyl]ethyl} pyridine from 
Step 2 (892mg, l.Slmmol) and MMPP (747mg, l.Slmmol) in dichloromethane (9mL) 

25 and MeOH (lmL) was stirred at room temperature for 16h. The mixture was partitioned 
with ethyl acetate and sat. aq. NaHC0 3 . The aqueous phase was extracted with ethyl 
acetate and the combined organics were washed with brine, dried (MgS0 4 ) and 
concentrated. Flash chromatography of the residue (silica gel; dichloromethane/MeOH 
9: 1) provided (±)-4-{2-[(3-Cyclobutyloxy-4-difluoromethoxy)phenyl]-2-[5-(2-(l-methyl- 

30 l-[(2-trimethylsilylethoxy)methoxy]ethyl)thiazolyl]ethyl }pyridine TV-oxide as a pale 
yellow foam (782mg). 
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Step 4: ( r ±M-(2-r(3-CvcIobutvloxv-4-difluoromethoxv^phenvlV2-{5~r2-(l>hvdroxv-l- 
methvPethvllthiazolvl lethvl Ipyridine TV-oxide 

To a solution of the protected alcohol, (±)-4-{2-[(3-Cyclobutyloxy-4- 
difluororaethoxy)phenyl]-2-[5-(2-(l-methyl-l-[(2- 
5 trimethylsilylethoxy)methoxy]ethyl)thiazolyl]ethyl } pyridine //-oxide, from Step 3 

(782mg, 1.29mmol) in dichloromethane (lOmL) at 0 °C was added TFA (lmL) and the 
mixture was stirred at 0°C for 20min. The mixture was warmed to room temperature and 
then stirred for an additional 5h. 25% aq. NHUOAc was added and the mixture was 
extracted with ethyl acetate. The organics were washed with brine, dried (MgS0 4 ) and 

10 concentrated. Flash chromatography of the residue (silica gel; dichloromethane/MeOH 
9:1) provided the title product as an off white solid (520mg). 

1 HNMR (400MHz, acetone-d 6 ): 5 L51 (s, 6H), 1.67 (m, 1H), 1.81 (m, 
1H), 2.0-2.2 (m, 2H), 2.35-2.50 (m, 2H), 3.42 (m, 2H), 4.66 (t, 1H), 4.74 (m, 1H), 4.91 
(br s, 1H), 6.84 (t, 1H), 6.92 (m, 1H), 6.97 (m, 1H), 7.08 (d, 1H), 7.18 (d, 2H), 7.48 (s, 

15 11^7.97(^211). 



EXAMPLE 23 

f 2 hct' 



20 CHIRAL 4-{2-[(3-CYCLOBUTYLOXY-4-DIFLUOROMETHOXY)PHENYL]-2-{5-[2- 
( 1 -HYDROXY- 1 -METHYL)ETHYL]THIAZOLYL }ETHYL } PYRIDINE N-OXJDE 
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Example 23 was prepared by the following procedure: 
Step 1: Resolution of (±^-4-{ 2-r(3-Cvclobutvloxv-4-difl^^ 
methv1-l-r(2-trimethvl silvlethoxY^^ 

A solution of (±)-4-{2-[(3-Cyclobutyloxy-4-difluoromethoxy)phenyI]-2- 
5 [5-(2-(l-methyl-l-[(2-trimethylsi^ 

(Example 22, Step 2; 2.3g) in isopropanol/hexane (30mL, 1:4) was injected (5 X 6mL) 
onto a Chiralpak® AD preparative (5cm X 50cm) HPLC column (eluting with 
hexane/isopropanol 96:4 at 75mL/min with UV detection at 280nm). The enantiomers 
were separated with the faster eluting enantiomer having a retention time of ~46min 
10 (Enantiomer 1) and the slower eluting enantiomer (Enantiomer 2) having a retention time 
of ~51min. The eluants were concentrated to provide the enantiomers as off-white gums: 
Enantiomer 1 (761mg) and Enantiomer 2 (547mg). 

Step 2: Chiral 4-(2-rf3-Cv clobutvloxv-4-difluoromethoxv)DhenvlV2-( 5-r2-(l-hvdroxv- 

15 l-methvnet hvnthiazolvl)ethvnp vrid ine^oxide 

Following the procedures described in Example 22, Steps 3 and 4, but 
substituting chiral pyridine from the present Step 1 (Enantiomer 1; 750mg, 1.27mmol) for 
the racemic pyridine from Example 22, Step 2, the title compound was obtained 
(chromatography silica gel; chloroform/EtOH 9:1 to 4:1) as a white foam (473mg). 

20 1 HNMR (500MHz, acetone-d 6 ): 5 1.52 (s, 6H), 1.68 (m, 1H), 1.81 (m, 

1H), 2.0-2.2 (m, 2H), 2.38-2.50 (m, 2H), 3.36-3.47 (m, 2H), 4.66 (t, 1H), 4.75 (m, 1H), 
4.90 (br s, 1H), 6.83 (t, 1H), 6.92 (m, 1H), 6.96 (m, 1H), 7.08 (d, 1H), 7.17 (d, 2H), 7.47 
(s, 1H), 7.97 (d, 2H). 

25 
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EXAMPLE 24 




(±)-4-{2-[(3-CYCLOBUTYLOXY-4-DIFLUOROMETHOXY)PHENYL]-2-{5-[2-(l- 
HYDROXY- 1 -TRIFLUOROMETHYL-2,2,2- 

TRIFLUORO)ETHYL]TfflAZOLYL}BIHYL}PYRIDINE 

Example 24 was prepared by following the procedures described in 
Example 5, but substituting 3-cyclobutyloxy-4-difloromethoxybenzaldehyde for 3,4- 
bis(difluoromethoxy)benzaldehyde, the title compound (chromatography silica gel; 
toluene/acetone 7:3) was obtained as a foam (277mg). 

'HNMR (500MHz, acetone-d 6 ): 5 1.66 (m, 1H), 1.80 (m, 1H), 2.0-2.2 (m, 
2H), 2.30-2.50 (m,- 2H), 3.40-3.53 (m, 2H), 4.70 (m, 1H), 4.78 (t, 1H), 6.83 (t, 1H), 6.94 
(m, 2H), 7.06 (d, 1H), 7.16 (d, 2H), 7.68 (s, 1H), 8.37 (br s, 2H). 
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EXAMPLE 25 




(±)-4-{2-[(3-CYCLOBUTYLOXY-4-DIFLUOROMETHOXY)PHENYL]-2-{5-[2-(l- 
HYDROXY- 1 -TRIFLUOROMETHYL-2,2,2- 
5 TRIFLUORO )ETHYL]THIAZOLYL } ETHYL } PYRIDINE N-OXJDE 

Example 25 was prepared by following the procedures described in 
Example 6, but substituting Example 24 (203mg, 0.35mmol) for Example 5. The title 
compound (chromatography silica gel; dichloromethane/MeOH 93:7) was obtained as a 
10 white foam (lOOmg). 

'HNMR (400MHz, acetone-de): 5 1.67 (m, 1H), 1.81 (m, 1H), 2.0-2.2 (m, 
2H), 2.30-2.50 (m, 2H), 3.45-3.59 (m, 2H), 4.75 (m, 1H), 4.81 (t, 1H), 6.85 (t, 1H), 6.94- 
7.0 (m, 2H), 7.10 (d, 1H), 7.19 (d, 2H), 7.81 (s, 1H), 7.97 (br d, 2H), 8.45 (br s, 1H). 

15 
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EXAMPLES 26 AND 27 




CfflRAL3-{2-[(3-CYCLOBUTYLOXY-4-DIFLUOROMETHOXY)PHENYL]-2-{5-[2- 
( l-HYDROXY-l-METHYL)ETHYL]THIAZOLYL}ETHYL}PYRIDINE 

Examples 26 and 27 were prepared by the foJJowing precedure: 

Step 1: (±)-3-{2-rG-Cv cIobutvloxv-4-difluoromethoxv')phenvll-2-< 5-r2-Q-hvdmxy-1- 
methvnethvl1thiazolvnethvl)pvridine 

To a solution of pyridine (1.8mL, 22.2mmol) in toluene (50mL) at 0°C 
was slowly added thionyl chloride (0.78mL, 10.7mmol) and the resulting mixture was 
stirred at room temperature for 15min. To this mixture was slowly added a solution of 
the alcohol from Example 22, Step 1 (4.6 g, 8.9mmol), in toluene (25mL). The mixture 
was stirred for 20min to give a precipitate. The mixture was filtered and the residual 
solid washed with toluene. The combined organics were concentrated to provide the 
crude chloride as an amber oil that was used immediately. 

To a solution of ethyl 3-pyridylacetate (4.4 g, 26.7mmol) in THF (HOmL) 
and HMPA (4.6mL, 26.7mmol) at room temperature was added potassium 
bis(trimethylsilyl)amide (53.4mL of a 0.5M solution in toluene, 7mmol). The resulting 
mixture was stirred for 20min and then a THF (20mL) solution of the crude chloride 
prepared above was added and then stirred for 17h at 25°C. The mixture was poured into 
25% aq. NRtOAc, the layers were separated and the aqueous phase was extracted with 
ethyl acetate (3X). The combined organics were washed successively with water (3X), 
dried (MgS0 4 ) and concentrated. Flash chromatography of the residue (silica gel; ethyl 
acetate/hexane 1:1 to 3:2) provided the esters as a yellow oil (2.5g). 
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This material (2.5g, 3.8mmol) was dissolved in a mixture of 
THF/MeOH/water (3:1:1, 30mL), 2N LiOH (5.7mL, 11.4mmol) was added and the 
mixture was heated at 70°C for 30min and then stirred at room temperature for 15h. 4N 
HC1 (25mL) was slowly added, bringing the mixture to ~pH 5. The mixture was 
5 concentrated and then extracted three times with ethyl acetate. The combined organics 
were washed with water (3X), dried (MgS0 4 ) and concentrated to give the acid (2.1g). 
The acid was dissolved in DMSO (lOmL) and heated at 150°C for 7h and then stirred at 
room temperature for 15h. Water (50mL) and brine (5mL) were added and the mixture 
was extracted with dichloromethane (3X). The combined organics were washed with 
10 water (3X), dried (MgS0 4 ) and concentrated. Flash chromatography of the residue (silica 
gel; ethyl acetate/EtOH 1:0 to 9:1) provided the title product as an oil (855mg). 

Step 2: Resolution of ( ±V3-f 2-rf3-Cvclobutvloxv~4-difluoromethoxv > )phenvl1-2-(5-r2-n- 

hvdroxv-l>methvnethvI1thiazolvnethvl)pvridine 
15 A solution of the material from the present Step 1 (855mg) in 

EtOH/hexane (5mL, 2:3) was injected onto a Chiralpak® AD preparative (5cm X 50cm) 

HPLC column (eluting with hexane/EtOH 85:15 at 80mL/min with UV detection at 

280nm). The enantiomers were separated with the faster eluting enantiomer having a 

retention time of ~25min (Enantiomer 1) and the slower eluting enantiomer (Enantiomer 
20 2) having a retention time of ~34min. The eluants were concentrated to provide the 

enantiomers as white foams: Enantiomer 1 (Example 26, 400mg) and Enantiomer 2 

(Example 27, 385mg). 

1 HNMR (500MHz, acetone-d 6 ) for both enantiomers: 6 1.52 (s, 6H), 1.67 

(m, 1H), 1.81 (m, 1H), 2.0-2.2 (m, 2H), 2.34-2.50 (m, 2H), 3.34-3.49 (m, 2H), 4.63 (t, 
25 1H), 4.73 (m, 1H), 4.86 (s, 1H), 6.82 (t, 1H), 6.90-6.95 (m, 2H), 7.07 (d, 1H), 7.18 (m, 

1H), 7.46 (s, 1H), 7.55 (d, 1H), 8.42 (m, 1H), 8.47 (s, 1H). 
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EXAMPLE 28 




CHERAL 3-{24(3-CYCLOBUTYLOXY-4-DIFLUOROMETHOXY)PHENYL]-2-{ 5-[2- 
(l-HYDROXY-l-METHYL)ETHYL]TfflAZOLYL}ETHYL}PYRIDINE TV-OXIDE 

5 

Example 28 was prepared by the following procedure. A mixture of 

Example 26 (Enantiomer 1; 400mg, 0.87mmol) and MMPP (430mg, 0.87mmol) in 

dichloromethane (9mL) and MeOH (0.9mL) was stirred at room temperature for 16h. 

The mixture was partitioned with dichloromethane and sat. aq. NaHC0 3 . The aqueous 
10 phase was extracted with dichloromethane and the combined organics were washed with 

brine, dried (MgS0 4 ) and concentrated. Flash chromatography of the residue (silica gel; 

dichloromethane/EtOH 9:1 to 4:1) provided the title compound as a white foam (280mg). 

'HNMR (500MHz, acetone-de): 8 1.52 (s, 6H), 1.66 (m, 1H), 1.81 (m, 

1H), 2.0-2.2 (m, 2H), 2.37-2.50 (m, 2H), 3.33-3.47 (m, 2H), 4.69 (t, 1H), 4.75 (m, 1H), 
15 4.93 (br s, 1H), 6.82 (t, 1H), 6.93-7.00 (m, 2H), 7.09 (t, 2H), 7.20 (t, 1H>, 7.49 (s, 1H), 

7.92 (d, 1H), 8.02 (s, 1H). 
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EXAMPLE 29 




CHERAL 3-{ 2-[(3-CYCLOBUTYLOXY-4-DIFLUOROMETHOXY)PHENYL]-2-{ 5-[2- 
( 1 -HYDROXY- 1 -METHYL)ETHYL]THIAZOLYL} ETHYL } PYRIDINE Af-OXIDE 

Example 29 was prepared by following the procedures described in 
Example 28, but substituting Example 27 (Eriantiomer 2; 385mg, 0.84mmo]) for Example 
26. The title compound (chromatography silica gel; dichloromethane/EtOH 9:1 to 4:1) 
was obtained as a white foam (310mg). 

'HNMR (500MHz, acetone-dg): 5 1.52 (s, 6H), 1.66 (m, 1H), 1.81 (m, 
1H), 2.0-2.2 (m, 2H), 2.37-2.50 (m, 2H), 3.33-3.47 (m, 2H), 4.69 (t, 1H), 4.75 (m, 1H), 
4.93 (br s, 1H), 6.82 (t, 1H), 6.93-7.00 (m, 2H), 7.09 (t, 2H), 7.20 (t, 1H), 7.49 (s.'lH),' 
7.92 (d, 1H), 8.02 (s, 1H). 
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EXAMPLES 30 AND 31 




CHIRAL 3-{2-[(3-CYCLOBUTYLOXY^-DIFLUOROMETHOXY)PHENYL]-2-{5-[2- 
(l-HYDROXY-l-TRIFLUOROMETHYL-2,2,2- 
TRIFLUORO)ETHYL]THIAZOLYL} ETHYL } PYRIDINE iV-OXTDE 

Examples 30 and 3 1 were prepared by the following procedure: 
Step 1: (±V(3-Cvclobu tvloxv-4-difluorome^ 
trimethvlsil vlethoxv^methoxv1-2.2.2-trifluoroethvnthiazolvlcarbinol 

To a solution ;z-BuLi (8.5mL of a 1.6M solution in hexane, 13.6rnmol) in 
anhydrous ether (20mL) at -78°C was added a solution of Thiazole 2 (5.17g, 13.55mmol) 
in anhydrous ether (lOmL). After 1.5h, this mixture was added to a solution of 3- 
cyclobutyloxy-4-difluoromethoxybenzaldehyde (2.17 g, 8.97mmol) in anhydrous ether 
(30mL) at -78°C. The mixture was stirred at -78°C for 2h and then sat. aq. NH4CI was 
added. The mixture was extracted with ethyl acetate and the organics were washed with 
brine, dried (Na 2 S0 4 ) and concentrated. ' Flash chromatography of the residue. (silica gel; 
hexane/ethyl acetate 95:5 to 7:3) provided (±)-(3-Cyclobutyloxy-4- 

difluoromethoxy)phenyl-5-{2-(l-trifluoromethyl-l-[(2>trimethylsilylethoxy)metho 
2,2,2-trifluoroethyl}thiazolylcarbinol as a yellow oil (4.99g). 

Step 2: (±V3><2-rf3-C yclobutvloxv~4-difluoromethoxv < )phenvlV2-(542>a-hvdroxy-l- 
trifluorome thvl^^^-trifluoro^ethvllthiazolvnethvn pyridine //-oxide 

To a solution of pyridine (2mL, 26.7mmol) in toluene (5mL) at 0°C was 
slowly added thionyl bromide (ImL, 12.9mmol) and the resulting mixture was stirred for 
lOmin. To this mixture was slowly added a solution of the alcohol from the present Step 
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1 (4.99g, S.Ommol) in toluene (15mL). The mixture was wanned to room temperature 
and stirred for 45min to give a precipitate. The mixture was added directly to a silica gel 
column and eluted with hexane/ethyl acetate (4:1) to provide the crude bromide as a pale 
yellow oil (3.67g) that was used immediately. 

To a solution of ethyl 3-pyridylacetate Af-oxide (2.4g, 13.25mmol) in THF 
(80mL) and HMPA (2.4mL, 13.8mmol) at 0°C was added potassium 
bis(trimethylsilyl)amide (27mL of a 0.5M solution in toluene, 13.5mmol). The resulting 
mixture was warmed to room temperature and stirred for 1.5h. The mixture was re- 
cooled to 0°C and then a THF (lOmL) solution of the crude bromide prepared above 
(2.97g, 4.33mmol) was added After stirring for 17h at 25°C, the mixture was poured 
into sat. aq. NH4CI, the layers were separated and the aqueous phase was extracted with 
ethyl acetate. The combined organics were washed with brine, dried (Na 2 S04) and 
concentrated. Flash chromatography of the residue (silica gel; dichloromethane/EtOH 
98:2 to 95:5) provided the esters as a yellow oil (3.2 g). 

This material (3.2 g, 3.7mmol) was dissolved in a mixture of 
THF/MeOH/water (3:1:1, 35mL), L7N LiOH (7mL, 11.9mmol) was added and the 
mixture was heated at 60°C for 5h. A second aliquot of 1.7N LiOH (7mL) was added and 
heating was continued for a further 4h. The mixture was cooled to room temperature and 
then 2N HC1 (14mL) was slowly added. The mixture was concentrated and partitioned 
between ethyl acetate and water. The aqueous phase was extracted with ethyl acetate and 
the combined organics were washed with brine, dried (Na 2 S0 4 ) and concentrated to give 
the acid (2.64g). The acid was dissolved in DMSO (20mL) and heated at 1 10-130°C for 
4.5h and then stirred at room temperature for 15h. Water (200mL) was added and the 
mixture was extracted with dichloromethane (3X). The combined organics were washed 
with brine, dried (Na 2 S0 4 ) and concentrated. Flash chromatography of the residue (silica 
gel; dichloromethane/MeOH/10% aq. NH4OH 90:5:5) provided (±)-3-{2-[(3- 

Cyclobutyloxy^-difluoromethoxy)phenyl]-2-{5-[2-(l-hydroxy-l-trifluoromethyl-2,2,2- 
trifluoro)ethyl]thiazolyl} ethyl} pyridine //-oxide as a white foam (1.4g). 

Step 3: Resolution of ( ±V3-(2-rG-Cvclobutvloxv-4-difluoro 
hvdroxv-l-trifluoromethvl-2.2,2-trifluoro > )ethvl1thiazolvl>ethvn pyridine AT-oxide 

A solution of the material from the present Step 2 (1.4g) in EtOH/hexane 
(20mL, 3:7) was injected (4 X 5mL) onto a Chiralpak® AD preparative (5cm X 50cm) 
HPLC column (eluting with hexane/EtOH 9:1 at 60-80mL/min with UV detection at 
270nm). The enantiomers were separated with the faster eluting enantiomer having a 
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retention time of ~16min (Enantiomer 1, Example 30) and the slower eluting enantiomer 
(Enantiomer 2, Example 31) having a retention time of ~19min. The eluants were 
concentrated to provide the enantiomers as white foams: Enantiomer 1 (579mg) and 
Enantiomer 2 (132mg). 

1 HNMR (500MHz, acetone-d 6 ) for each enantiomer: 5 1.65 (m, 1H), L81 
(m, 1H), 2.0-2.2 (m, 2H), 2.35-2.50 (m, 2H), 3.43-3.57 (m, 2H), 4.76 (m, 1H), 4.87 (t, 
1H), 6.85 (t, 1H), 6.96-7.02 (m, 2H), 7.10 (t, 2H), 7.22 (t, 1H), 7.35 (s, 1H), 7.94 (d, 1H) ? 
8.06 (s, 1H), 8.28 (br s, 1H). 



EXAMPLE 32 




(±)-2-{ 2-[(3-CYCLOBUTYLOXY-4-DIFLUOROMETHOXY)PHENYL]-2-{ 5-[2-(l- 
HYDROXY-l-TRIFLUOROMETHYL-2,2,2- 
TRIFLUORO )ETHYL]THI AZOL YL } ETHYL } PYRIDINE TV-OXIDE 

Example 32 was prepared by the following procedure: 

Step 1: (±)-2-<2-rf3-C vclobutvloxv-4-difluoromethoxv')phenvn-2-f5-f2-ri- 

trifluoromet hvl-l-r<'2-trimethvlsilvlethoxv'>methoxvl-2.2.2- 

trifluoroethvnthiazolyl lethvl ) pyridine 

To a solution of diisopropylamine (0.1 4mL, lmmol) in THF (2mL) at 0°C 
was added «-BuLi (0.62mL of a 1.6M solution in hexane, 0.99mmol). After 45min, the 
resulting mixture was cooled to -78°C and ethyl 2-pyridylacetate (0.15mL, 0.98mmol) 
was added. The mixture stirred for lh and then a THF (4mL) solution of the bromide 
prepared in Example 30, Step 2 (0.22 g, 0.33mmol) was added. After stirring for 17h at 
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25°C, the mixture was poured into 25% aq. NHtOAc. The aqueous phase was extracted 
with ethyl acetate and the organics were washed with brine, dried (Na 2 S0 4 ) and 
concentrated. 

This material was dissolved in a mixture of THF/MeOH/water (3:1:1, 
5 lOmL), 1.7N Li OH (2mL, 3.4mmol) was added and the mixture was heated at 60°C for 
2.5h. The mixture was cooled to room temperature and then 2N HC1 (2mL) was slowly 
added. The mixture was concentrated and partitioned between ethyl acetate and 25% aq. 
NHUOAc. The aqueous phase was extracted with ethyl acetate and the combined organics 
were washed with brine, dried (Na 2 S0 4 ) and concentrated. Flash chromatography of the 
10 residue (silica gel; hexane/ethyl acetate 7:3) provided the protected alcohol, (±)-2-{2-[(3- 
Cyclobutyloxy-4-difluoromethoxy)phenyl]-2-{5-[2-(l-trifluoromethyl-l-[(2- 
trirhethylsilylethoxy)methoxy]-2,2,2-trifluoroethyl]thiazolyl}ethyl}pyridine, as an oil 
(169mg). 

15 Step 2: (±V2-(2-rf3-Cvclobutvloxv~4-difluoromethoxv > )phenvn-2-( 5-r2-q-hvdroxv-l- 
trifluoromethvl-2,2,2-trifluorotethvl1thiazolyl lethvllpyridine . 

A mixture of the protected alcohol from the present Step 1 (169mg, 
0.24mmol) and TBAF (2.5mL of a 1M solution in THF, 2.5mmol) in THF (3mL) was 
heated at 60°C for 17h. 25% aq. NH4OAC was added, the mixture was extracted with 

20 ethyl acetate and the combined organics were washed with brine, dried (Na2S04) and 
concentrated. Flash chromatography of the residue (silica gel; hexane/ethyl acetate 1:1) 
provided (±)~2-{2-[(3-Cyclobutyloxy-4-difluoromethoxy)phenyl]-2-{5-[2-(l-hydroxy-l- 
trifluoromethyl-2,2,2-trifluoro)ethyl]thiazolyl} ethyl} pyridine as an oil (107mg). 

25 Step 3: (±)-2-(2-r(3-Cvclobutvloxv-4-difluoromethoxv)phenvl1-2~(5-r2-(r-hydroxy-l> 
" trifluoromethvl-2,2,2-trifluoro > )ethvI1thiazolvl lethvllpyridine N-oxide 

A mixture of (±)-2-{2-[(3-Cyclobutyloxy-4-difluoromethoxy)phenyl]-2- 
{5-[2-(l-hydroxy-l-trifluoromethyl-2,2,2-trifluoro)ethyl]thiazolyl }ethyl}pyridine from 
the present Step 2 (107mg, 0.19mmol) and MMPP (185mg, 0.37mmol) in 

30 dichloromethane (5mL) and MeOH (0.5mL) was stirred at room temperature for 2h. A 
second aliquot of MMPP (185mg) was added and the mixture was stirred for 48h. The 
mixture was filtered through Celite® and concentrated. Flash chromatography of the 
residue (silica gel; dichloromethane/MeOH/10% aq. NH4OH 95:2,5:2.5), followed by a 
second chromatography of the mixed fractions (silica gel; ethyl acetate/EtOH 95:5) 

35 provided the title compound as a white foam (26mg). 
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l HNMR (500MHz, acetone-dg): 5 1.65 (m, IK), 1.80 (m, 1H), 1.95-2.18 
(m, 2H), 2.32-2.48 (m, 2H), 3.60 (m, 1H), 3.75 (m, 1H), 4.63 (m, 1H), 5.28 (t, IK), 6.83 
(t, 1H), 6.90-7.97 (m, 2H), 7.09 (d, 2H), 7.15 (m, 2H), 7.29 (m, 1H), 7.80 (s, IK), 8.23 (d, 
IK), 8.70 (br s, 1H). 



EXAMPLE 33 




(±)-4- { 2-E(3-CYCLOPROPYLOXY-4-DIFLUOROMETHOXY)PHENYL3-2- { 5-[2-( 1 - 
HYDROXY- 1 -METHYL)ETHYL]THIAZOLYL JETHYL } PYRIDINE Af-OXIDE 

Example 33 was prepared by following the procedures described in 
Example 22, but substituting 3-cycIopropyloxy-4-difluoromethoxybenzaldehyde for 3- 
cyclobutyloxy-4-difluoromethoxybenzaldehyde. The title compound (chromatography 
silica gel; dichloromethane/EtOH 7:3) was obtained as a white foam (126mg). 

'HNMR (400MHz, acetone-de): 8 0.60-0.85 (m, 4H), 1.52 (s, 6H), 3.36- 
3.50 (m, 2H), 3.88 (m, 1H), 4.69 (t, 1H), 4.95 (s, 1H), 6.76 (t, 1H), 6.95 (m, 1H), 7.07 (d, 
1H), 7.18 (d, 2H), 7.41 (m, 1H), 7.48 (s, 1H), 7.96 (d, 2H). 
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EXAMPLE 34 

A, 



(±)-3-{2-[(3-CYCLOPROPYLOXY-4-DIFLUOROMETHOXY)PHENYL]-2-{5-[2-(l- 
HYDROXY-l-TRIFLUOROMETHYL-2,2,2- 
TRIFLUORO)ETHYL]THIAZOLYL } ETHYL } PYRIDINE N-OXIDE 

Example 34 was prepared by the following procedure: 

Step 1: (±)-(3-Cvclopropvloxv-4-difl uoromethoxv)phenvl-5-t2-fl-trifluoromethvI^l-rr2- 
trimethvlsilvlethoxv'>m ethoxv1-2.2.2-trifluoroethvl ) thiazolvlcarbinol 

To a solution 7i-BuLi (13mL of a 1 .6M solution in hexane, 20.8mmol) in 
anhydrous ether (40mL) at -78°C was added a solution of Thiazole 2 (8.07 g, 21.2mmol) 
in anhydrous ether (25mL). After 1.5h, this mixture was added to a solution of 3- 
cyclopropyloxy-4-difluoromethoxybenzaldehyde (3.03g, 13.3mmol) in anhydrous ether 
(30mL) at -78°C. The mixture was stirred at -78°C for 1.75h and then sat. aq. NH4CI was 
added. The mixture was extracted with ethyl acetate and the organics were washed with 
brine, dried (Na 2 S0 4 ) and concentrated. Flash chromatography of the residue (silica gel; 
hexane/ethyl acetate 9:1 to 7:3) provided the alcohol, (±)-(3-Cyclopropyloxy-4- 

difluoromethoxy)phenyl-5-{2-(l-trifluoromethyl-l-[(2-trimethylsilylethoxy)methoxy]- 
2,2,2-trifluoroethylJthiazolylcarbinol, as a yellow oil (7.05g). 

Step 2: (±)-3-{ 2-r(3-Cvclopropvloxv-4-difluoromethoxv > )phenvll-2- 1 5-r2-f 1 -hvdrox y- 1 - 
trifluoromethvI-2.2.2-trifluoro)ethvnthiazolvl lethvl) pyridine N-ax\de 

To a solution of pyridine (1.6mL, 19.8mmol) in toluene (5mL) at 0°C was 
slowly added thionyl bromide (0.84mL, l6.8mmol) and the resulting mixture was stirred 
for 5min. To this mixture was slowly added a solution of the alcohol from the present 
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Step 1 (4.38g, 7.2mmol) in toluene (lOmL). The mixture was warmed to room 
temperature and stirred for 45min. The mixture was added directly to a silica gel column 
and eluted with hexane/ethyl acetate (95:5 to 7:3) to provide the crude bromide as a 
yellow oil (2.59g) that was used immediately. 

To a suspension of ethyl 3-pyridylacetate N-oxide (2 g, 1 l.Ommol) in THF 
(60mL) and HMPA (2mL, 11.5mmol) at 0°C was added potassium 
bis(trimethylsilyl)amide (22mL of a 0.5M solution in toluene, 1 l.Ommol). The resulting 
mixture was warmed to room temperature and stirred for 1.5h. The mixture was re- 
cooled to 0°C and then a THF (lOmL) solution of the crude bromide prepared above 
(2.37g, 3.5mmol) was added. After stirring for 17h at 25°C, the mixture was poured into 
sat. aq. NH4CI, the layers were separated and the aqueous phase was extracted with ethyl 
acetate. The combined organics were washed with brine, dried (Na 2 S0 4 ) and 
concentrated. Flash chromatography of the residue (silica gel; dichloromethane/EtOH 
98:2 to 95:5) provided the esters as a white foam (2.35g). 

This material (2.35g, 3.5mmol) was dissolved in a mixture of 
THF/MeOH/water (3:1:1, 33mL). Next, 1.7N LiOH (6.5mL, ll.lmmol) was added and 
the resulting mixture was heated at 60°C for 2.5h. The mixture was cooled to room 
temperature and then 2N HC1 (6.5mL) was slowly added. The mixture was concentrated 
and partitioned between ethyl acetate and water. The aqueous phase was extracted with 
ethyl acetate and the combined organics were washed with brine, dried (Na 2 S0 4 ) and 
concentrated to give a yellow solid (2.4g). This material was dissolved in DMSO (30mL) 
and heated at 130°C for 2h. Water (300mL) was added and the mixture was extracted 
with dichloromethane (3X). The combined organics were washed with brine, dried 
(Na 2 S0 4 ) and concentrated. Flash chromatography of the residue (silica gel; 
dichloromethane/MeOH/10% aq. NH4OH 90:2.5:2.5 to 90:5:5) provided the title product 
as a white foam (1.66g). 

] HNMR (500MHz, acetone-d 6 ): 5 0.60-0.88 (m, 4H), 3.48 (ra, 1H), 3.58 
(m, 1H), 3.90 (m, 1H), 4.90 (t, 1H), 6.79 (t, 1H), 7.01 (m, 1H), 7.12 (m, 2H), 7.22 (m, 
1H), 7.49 (s, 1H), 7.86 (s, 1H), 7.95 (d, 1H), 8.09 (s, 1HX 8.33 (br s, 1H). 
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EXAMPLES 35 AND 36 




CHIRAL 3-{2-[(3-CYCLOPROPYLOXY^DIFLUOROMETHOXY)PHE^m.]-2-{ 5- 
[2-(l-HYDROXY-l-TRIFLUOROMETHYL-2,2,2- . 
TRIFLUORO)ETHYL]THIAZOL^ } PYRIDINE N-OXJDE 

Examples 35 and 36 were prepared by the following procedure. A 
solution of the material from Example 34 (1.66g) in EtOH/hexane (20mL, 3:7) was 
injected (4 X 5mL) onto a Chiralpak® AD preparative (5cm X 50cm) HPLC column 
(eluting with hexane/EtOH 9:1 at 80mL/min with UV detection at 270nm). The 
enantiomers were separated with the faster eluting enantiomer having a retention time of 
~16min (Enantiomer 1, Example 35) and the slower eluting enantiomer (Enantiomer 2, 
Example 36) having a retention time of ~19min. The eluants were concentrated to 
provide the enantiomers as white foams: Enantiomer 1 (652mg) and Enantiomer 2 
(134mg). 

toMR (500MHz, acetone-cfc) for each: 6 0.60-0.88 (m, 4H), 3.48 (m, 
1H), 3.58 (m, 1H), 3.90 (m, 1H), 4.90 (t, 1H), 6.79 (t f 1H), 7.01 (m, 1H), 7.12 (m, 2H), 
7.22 (m, 1H), 7.49 (s, 1H), 7.86 (s, 1H), 7.95 (d, 1H), '8.09 (s, 1H), 8.33 (br s, 1H). 

Other variations or modifications, which will be obvious to those skilled in 
the art, are within the scope and teachings of this invention. This invention is not to be 
limited except as set forth in the following claims. 



-78- 



WO 01/70738 



PCT/CA01/00365 



WHAT IS CLAIMED IS: 

1 . - A compound represented by Formula (I) : 
OR 2 




or a pharmaceutical^ acceptable salt thereof, wherein 

Rl is Ci-6alkyl or C3-6cycloalkyl, optionally substituted with 1-4 
independent halogen; 

R 2 is Ci-6alkyl or C3_6cycloalkyl, optionally substituted with 1-4 
10 independent halogen; 

R3 is Ci_4alkyl, C3-6cycloalkyl, heteroaryl, or phenyl, any of which 
optionally substituted independently with 1-4 independent halogen or Ci-6alkyl; 

R 4 is H or Ci^alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

15 rP is H ' halogen, nitrile, or a Ci_6alkyl group, said alkyl optionally 

substituted with 1-4 independent halogen; 
n is 0 or 1; and 

when R3 and R4 are connected to each other through X, then R3 and R4 
are each Cialkyl, and X is Co-4alkyl. 

20 

2. The compound according to claim 1, or a pharmaceutical^ 
acceptable salt thereof, wherein 

R 1 is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 
R2 is Ci-6alkyl or C3-6cycloalkyl, optionally substituted with 1-4 
25 independent halogen; 
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R3 is Ci-4alkyl, C3-6cycloalkyl, heteroaryl, or phenyl, any of which 
optionally substituted independently with 1-4 independent halogen or Ci-6alkyl; 

R 4 is H or Ci«4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

R p is H, halogen, nitrile, or a Ci_6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; 

n is 0 or 1; and 

when R3 and R4 are connected to each other through X, then R3 and R4 
are each Cialkyl, and X is C()-4alkyl. 

3. The compound-according to claim 1, or a pharmaceutical^ 
acceptable salt thereof, wherein 

Rl is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 

R2 is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 

R3 is Ci_4alkyl, C3_6cycloalkyI, heteroaryl, or phenyl, any of which 
optionally substituted independently with 1-4 independent halogen or Ci-6alkyl; 

R4 is H or Cialkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci-6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; 

nisOorl;and 

when R3 and R4 are connected to each other through X, then R3 and R4 
are each Cialkyl, and X is Co-4alkyl. 

4. The compound according to claim 1 , or a pharmaceutically 
acceptable salt thereof, wherein 

Rl is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 

R 2 is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 

R3 is Ci_4alkyl, optionally substituted independently with 1-4 
independent halogen or Ci-6alkyl; 

R 4 is H or Ci_4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

R p is H, halogen, nitrile, or a Ci-6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 

nisOorl. 
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5. The compound according to claim 1, or a pharmaceutically 
acceptable salt thereof, wherein 

Rl is Cj _6alkyl, optionally substituted with 1-4 independent halogen; 

R2 is C i-6alkyl, optionally substituted with 1-4 independent halogen; 

R3 is C3-6cycloalkyl, optionally substituted independently with 1-4 
independent halogen or Ci^alkyl; 

R4 is H or Ci-4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci-6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 

n is 0 or 1. 

6. The compound according to claim 1, or a pharmaceutically 
acceptable salt thereof, wherein 

Rl is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 
R2 is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 

R3 is heteroaryl, optionally substituted independently with 1-4 
independent halogen or Ci-6alkyl; 

R4 is H or Ci^alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Chalky] group, said alkyl optionally 
substituted with 1-4 independent halogen; and 

nisOorl. 

7. The compound according to claim 1, or a pharmaceutically 
acceptable salt thereof, wherein 

Rl is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 
R2 is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 

R3 is phenyl, optionally substituted independently with 1-4 independent 
halogen or C l -6alkyl ; 

R4 is H or Ci^alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci-6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 
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nisOorl. 

8. The compound according to claim 1, or a pharmaceutically 
acceptable salt thereof, wherein 

Rl is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 
R2 is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 
R3 and R4 are connected to each other through X; 
R3 and R4 are each Cialkyl; 
X is Co-4alkyl; 

RP is H, halogen, nitrile, or a Ci-6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 
n is 0 or 1. 

9. The compound according to claim 1, or a pharmaceutically 
acceptable salt thereof, wherein 

Rl is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 

R2 is C3-6cycloalkyl, optionally substituted with 1-4 independent halogen; 

R3 is Ci-4alkyl, C3-6cycloalkyl, heteroaryl, or phenyl, any of which 
optionally substituted independently with 1-4 independent halogen or Ci_6alkyl; 

R4 is H or Cialkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Chalky] group, said alkyl optionally 
substituted with 1-4 independent halogen; 

n is 0 or 1; and 

when R3 and R4 are connected to each other through X, then R3 and R4 
are each Cialkyl, and X is Co-4alkyl. 

10. The compound according to claim 1, or a pharmaceutically 
acceptable salt thereof, wherein 

Rl is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 

R2 is C3_6cycloalkyl, optionally substituted with 1-4 independent halogen; 

R3 is Ci_4alkyl, optionally substituted independently with 1-4 
independent halogen or Ci_6alkyl; 

R 4 is H or Chalky], said alkyl optionally substituted with 1-4 
independent halogen; 
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RP is H, halogen, nitrile, or a Ci-6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 
nisOorl. 

5 11. The compound according to claim 1 , or a pharmaceutically 

acceptable salt thereof, wherein 

Rl is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 
R2 is C3_6cycloalkyl, optionally substituted with 1-4 independent halogen; 
R3 is C3-6cycloalkyl, optionally substituted independently with 1-4 
10 independent halogen or Ci-6alkyl; 

R4 is H or Ci^alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci-6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 
15 nisOorl. 

12. The compound according to claim 1 , or a pharmaceutically 
acceptable salt thereof, wherein 

Rl is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 
20 R 2 is C3-6cycloalkyl, optionally substituted with 1-4 independent halogen; 

R3 is heteroalkyl, optionally substituted independently with 1-4 
independent halogen or Ci-6alkyl; 

R4 is H or Ci-4alkyl, said alkyl optionally substituted with 1-4 

independent halogen; 

25 R p is H, halogen, nitrile, or a Ci_6alkyl group, said alkyl optionally 

substituted with 1-4 independent halogen; and 
n is 0 or 1. 

13. The compound according to claim 1, or a pharmaceutically 
30 acceptable salt thereof, wherein 

Rl is Chalky], optionally substituted with 1-4 independent halogen; 

R 2 is C3_6cycloalkyl, optionally substituted with 1-4 independent halogen; 

R3 is phenyl, optionally substituted independently with 1-4 independent 
halogen or Ci-galkyl; 
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R4 is H or Ci^alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci-6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 

nisOorl. 

14. The compound according to claim 1, or a pharmaceutically 
acceptable salt thereof, wherein 

Rl is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 

R2 is C3_6cycloalkyl, optionally substituted with 1-4 independent halogen; 

R3 and R4 are connected to each other through X; 

R3 and R4 are each Cialkyl; 

X is C()-4alkyl; 

RP is H, halogen, nitrile, or a Ci-6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 
n is 0 or 1. 

15. The compound according to claim 1, comprising 
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F 
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On, 
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or a pharmaceutical^ acceptable salt thereof. 

16. The compound according to claim 1, comprising 
(±)-4- { 2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-( 1 -hydroxy- 1- 
methyl)ethyl)thiazolyl]ethyI }pyridine //-oxide; 

Chiral 4-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(l-hydroxy-l- 
methyl)ethyl)thiazolyl]ethyl [pyridine //-oxide; 

(±/±)-4-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(l-hydroxy-2,2,2- 
trifluoro)ethyl)thiazolyl]ethyl } pyridine; 

(±/±)-4-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(l-hydroxy-2,2,2- 
trifluoro)ethyl)thiazolyl]ethyl } pyridine //-oxide; 

(±)-4- { 2-[3 ,4-Bis(difluoromethoxy)phenyl] -2- { 5-[2-( 1 -hydroxy- 1 - 
trifluoromethyl-2,2,2-trifluoro)ethyl] thiazolyl } ethyl } pyridine; 

(±)-4-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-{5-[2-(l-hydroxy-l- 
trifluoromethyl-2,2,2-trifluoro)ethyl]thiazolyl Jethyl Jpyridine //-oxide; 

(±/±)-4- { 2-[3 ,4-Bis(difluoromethoxy)phenyl]-2- { 5-[2-( 1 -hydroxy- 1 - 
trifluoromethyl)ethyl] thiazolyl }ethyl } pyridine //-oxide; 

(±/±)-4-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2- 
phenylmethanol)thiazolyl]ethyl } pyridine //-oxide; 

(±/±)-4-{2-[3,4-Bis(dinuoromethoxy)phenyl]-2-[5-(2-(l-hydroxy-i- 
phenyl)ethyl)thiazolyl]ethyl } pyridine N-oxide; 

(±/±)-4-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(l-hydroxy-l- 
phenyl-2,2,2-trifluoro)ethyl)thiazolyl]ethyl Jpyridine //-oxide; 
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(±/±)-4-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(l-hydroxy-l- 
phenyI)propyl)thiazolyl]ethyl } pyridine //-oxide; 

(±/±)-4- { 2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2- 
cyclohexylmethanol)thiazolyl]ethyl}pyridine; 

(±/±)-4- { 2- [3 ,4-Bi s(difluoromethoxy)phenyl] -2- [5 -(2-( 1 -hydroxy- 1 - 
cyclohexyl-2,2,2-trifluoromethyl)ethyl)thiazolyl]ethyl }pyridine //-oxide; 

(:^±M-{2-[3,4-Bis(dif]uorom 
ethyl)phenyl)ethyl)thiazolyl]ethyl }pyridine //-oxide; 

(±/±)-4-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(l-hydroxy-l-(4- 
ethyl)phenyl-2,2,2-trifluoro)ethyl)thiazolyl]ethyl }pyridine //-oxide; 

(±/±)-4-{243,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(l-hydroxy-l-(4- 
fluoro)phenyl)ethyl)thiazolyl]ethyl } pyridine //-oxide; 

(±/±)-4-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(l-hydroxy-l-(4- 
fluoro)phenyl-2,2,2-trifluoro)ethyl)thiazolyl]ethyl}pyridine TV-oxide; 

(±/±)-4-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(l-hydroxy-l-(5- 
bromopyridin-2-yl)-2,2,2-trifluoro)ethyl)thiazolyl]ethyl }pyridine //-oxide; 

(±/±)-4- { 2-[3 ,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(l-hydroxy- 1-(6- 
bromopyridin-3-yl)-2,2,2-trifluoro)e^ 

(±)-4-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-{5-[2-(l- 
hydroxy)cyclobutyl]thiazolyl }ethyl }pyridine //-oxide; 

(±)-4-^2-[3,4-Bis(difluoromethoxy)phenyl]-2-{5-[2-(l- 
hydroxy)cyclohexyl]thiazolyl } ethyl} pyridine //-oxide; 

(±)-4-{ 2-[(3-cyclobutyloxy-4-difluoromethoxy)phenyl]-2-{ 5-[2-(l- 
hydroxy-l-methyl)ethyl]thiazolyl }ethyl Jpyridine //-oxide; 

chiral 4-{2-[(3-cyclobutyloxy-4-difluoromethoxy)pheny!]-2-{5-[2-(l- 
hydroxy-l-methyl)ethyl]thiazolyl}ethyI Jpyridine //-oxide; 

(±)-4-{2-[(3-cycIobutyIoxy-4-difluoromethoxy)phenyl]-2-{5-[2-(l- 
hydroxy-l-trifluoromethyl-2,2,2-trifluoro)ethyI]thiazolyl }ethyl } pyridine; 

(±)-4-{2-[(3-cyclobutyloxy-4-difluoromethoxy)phenyl]-2-{5-[2-(l- 
hydroxy-l-trifluoromethyl-2,2,2-trifluoro)ethyl]thiazolyl}ethyl}pyridm^ 

Chiral 3-{2-[(3-cyclobutyloxy-4-difluoromethoxy)phenyl]-2-{5-[2-(l- 
hydroxy- 1 -methyl)ethyl]thi azolyl } ethyl } pyridine; 

Chiral 3-{2-[(3-cyclobutyloxy-4-difluoromethoxy)phenyl]-2-{5-[2-(l- 
hydroxy-l-methyl)ethyl]thiazolyl}ethyl}pyridine //-oxide; 
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Chiral 3-{2-[(3-cyclobutyloxy-4-difluoromethoxy)phenyl]-2-{5-[2-(l- 
hydroxy-l-methyl)ethyl]thiazolyl }ethyl Jpyridine TV-oxide; 

Chiral 3-{2-[(3-cyclobutyloxy-4-difluoromethoxy)phenyl]-2-{ 5-[2-(l- 
hydroxy-l-trifluoromethyI-2,2,2-trifl^^ 

(±)-2-{ 2-[(3-cyclobutyloxy-4-difluoromethoxy)phenyl]-2-{ 5-[2-(l- 
hydroxy-1 -trifluoromethyl-2,2,2-trifluoro)ethyI]thiazolyl } ethyl } pyridine //-oxide; 

(±M-{2-[(3-cyclopropyloxy-4-difluorometiioxy)^^ 
hydtoxy-l-methyl)ethyl]to 

(±)-3-{2-[(3-cyclopropyloxy-4-difluoromethoxy)phenyI]~2-{5-[2-(l- 
hydroxy-l-trifluoromethyl-2,2,2-.trifluoro)ethyl]thiazolyl } ethyl Jpyridine TV-oxide; 

chiral 3-{2-[(3-cyclopropyloxy-4-difluoromethoxy)phenyl]-2-{ 5-[2-(l- 
hydroxy-l-trifluoromethyl-2,2,2-tri^ 

or a pharmaceutically acceptable salt thereof. 

17. A pharmaceutical composition comprising 

a therapeutically effective amount of the compound of Formula (I) 
according to any one of claims 1 to 16, or a pharmaceutical^ acceptable salt 
thereof; and, a pharmaceutically acceptable carrier. 

18. The pharmaceutical composition according to claim 17, further 
comprising a Leukotriene receptor antagonist, a Leukotriene biosynthesis inhibitor, or an 
M2/M3 antagonist. 

19. A method of treatment or prevention of asthma, chronic bronchitis, 
chronic obstructive pulmonary disease, eosinophilic granuloma, psoriasis and other 
benign or malignant proliferative skin diseases, endotoxic shock, laminitis in horses, colic 
in horses, septic shock, ulcerative colitis, Crohn's disease, reperfusion injury of the 
myocardium and brain, inflammatory arthritis, chronic glomerulonephritis, atopic 
dermatitis, urticaria, adult respiratory distress syndrome, infant respiratory distress 
syndrome, chronic obstructive pulmonary disease in animals, diabetes insipidus, allergic 
rhinitis, allergic conjunctivitis, vernal conjunctivitis, arterial restenosis, ortherosclerosis, 
atherosclerosis, neurogenic inflammation, pain, cough, rheumatoid arthritis, ankylosing 
spondylitis, transplant rejection, graft versus host disease, hypersecretion of gastric acid, 
bacterial, fungal induced sepsis, viral induced sepsis, fungal induced septic shock, viral 
induced septic shock, inflammation-mediated chronic tissue degeneration, cytokine- 
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mediated chronic tissue degeneration, osteoarthritis, cancer, cachexia, muscle 
wasting, depression, memory impairment, tumour growth, or cancerous invasion 
of normal tissues, osteoporosis, or bone loss, comprising the step of administering 
a therapeutically effective amount, or a prophylactically effective amount, of the 
5 compound according to claim 1 or a pharmaceutically acceptable salt thereof. 

20. Use of a compound of Formula (I), according to any one of 
claims 1 to 16, or a pharmaceutically acceptable salt thereof in the manufacture 
of a medicament for the treatment or prevention of asthma, chronic bronchitis, 

10 chronic obstructive pulmonary disease, eosinophilic granuloma, psoriasis and 

other benign or malignant proliferative skin diseases, endotoxic shock, laminitis in 
horses, colic in horses, septic shock, ulcerative colitis, Crohn's disease, 
reperfiision injury of the myocardium and brain, inflammatory arthritis, chronic 
glomerulonephritis, atopic dermatitis, urticaria, adult respiratory distress 

15 syndrome, infant respiratory distress syndrome, chronic obstructive pulmonary 
disease in animals, diabetes insipidus, allergic rhinitis, allergic conjunctivitis, 
vernal conjunctivitis, arterial restenosis, ortherosclerosis, atherosclerosis, 
neurogenic inflammation, pain, cough, rheumatoid arthritis, ankylosing 
spondylitis, transplant rejection, graft versus host disease, hypersecretion of 

20 gastric acid, bacterial, fungal induced sepsis, viral induced sepsis, fungal induced 
septic shock, viral induced septic shock, inflammation-mediated chronic tissue 
degeneration, cytokine-mediated chronic tissue degeneration, osteoarthritis, 
cancer, cachexia, muscle wasting, depression, memory impairment, tumour 
growth, or cancerous invasion of normal tissues, osteoporosis, or bone loss. 

25 

21. A compound of Formula (I), as defined in any one of 
claims 1 to 16, or a pharmaceutically acceptable salt thereof for use as a 
phosphodiesterase-4 inhibitor. 
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22. A phosphodiesterase-4 inhibitor pharmaceutical 
composition comprising an acceptable phosphodiesterase-4 inhibiting amount of a 
compound of Formula (I), as defined in any one of claims 1 to 16, in association 
with a pharmaceutically acceptable carrier. 
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